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The purpose of this journal is to record accurately, 
simply, and interestingly, the world’s progress in scten 


tific knowledge and industrial achievement 
The Cape Cod Canal in Service 


Y HEN Nature shaped out the promontory of 
/ ( ” Cod, she did so in such fashion as to 





j 
suggest, from the very first days of colonial 

occupation, the advisability of circumventing that 
serious obstacle to safe navigation by cutting through 
the narrow neck which joins Cape Cod to the main 
land. For it is a fact that the first serious mention of 
canal cutting dates from early colonial days; and 
in the intervening centuries, at intervals, the project 
bas received the serious attention of the engineer, the 
shipping man, and the State and Federal authorities 

The perils of Martha’s Vineyard, Nantucket Sound 
and the western shore of Cape Cod, have constituted a 
serious menace to the ever-increasing coastwise traffic 
between the southern and northern perts of the Atlan 
tic seaboard. Shipping that has worked its way to the 
eastward under the friendly shelter of Long Island, 
and in the comparatively smooth waters of Long Island 
Sound, has been confronted by the fog and heavy cur 
rents of Nantucket Sound, and by the danger of being 
caught by Atlantic gales upon the harborless stretch 
of a lee shore on Cape Cod That the perils of this 
part of the coastwise passage have been very real is 
proved by the estimate of shipping men that, during 
the last three quarters of a century, over 2,000 ships 
and about 700 lives have been lost in the perilous 
passage around the Cape 

The opening of the Cape Cod Canal on July 29th has 
changed al! this; and the security which will be af 
forded by the new waterway and the reduction in the 
cost of transportation, can be appreciated only by those 
shipping men and mariners who have been familiar 
with the cost and risks of the old outside passage 

Cape Cod Canal has been cut through an eight-mile 
strip of land which intervened between Barnstable 
Bay and Buzzards Bay. The interests which have now 
completed the work, in 1899 took up the task where it 
had been abandoned by previous companies. The build 


ing of the canal 


has presented no engineering problem 
of difficulty, and the work has consisted of straight 
forward excavation through sand, interspersed in cer 
tain portions of the route with boulders. The work has 
been done at sea level, and it has involved the removal 
of about 20,000,000 cubie yards of sand and earth. The 
highest point cut through had an elevation of only 29 
feet, and the work was facilitated by the fact that 
Although the 


canal is oniy eight miles in length from entrance to 


much of the work lay below sea level 


entrance on the shore line, it continues with a 30-foot 
depth in Buzzards Bay and Barnstable Bay by exten 
sions which makes the actual length of the channel 
twelve and one half miles. The minimum width at the 
bottom is 100 feet and at the surface 250 feet. 

The commercial utility of the canal will be appre- 
elated, when it is stated that the average delay per 
reund trip yearly for barges and schooners over the 
outside route is nearly four days, which is equivalent 
to a jos f 10 cents per ton on the 7,000,000 tons of 
coal and lumber carried in these craft alone. Add to 
this that the total amount of coal and lumber carried 
by steamers ts 4,500,000, on which an equal saving per 
ton will be realized, and it will be seen that, in spite 
of its short length, this canal will carry in its first 
year of operation an amount of tonnage equal to, if 
not greater than, that which it is estimated will seek 
the Panama Canal in the first year of service of that 
great work 
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Navy Personnel Legislation 
OLLOWING the statement of Rear Admiral 
Knight, a member of the 1914 Plucking Board, 
that the recent “pluckings” of five captains from 

the naval service has added not one iota to the effi 
ciency of the navy, and that these men were plucked 
because of an act of Congress which forced this un- 
welcome duty upon the pluckers, Congressman Fred 
A. Britten, a member of the Committee on Naval Af 
fairs, recently introduced in the House a_ bill provid- 
ing for the total elimination of the Plucking Board and 
the retirement of naval officers by themselves through 
a series of examinations 

In speaking of his bill, the Congressman said that 
the great criticism heaped upon the last Plucking 
toard for retiring such able officers as Captains Hill 
and Gibbons, who in themselves are the equal in effi 
clency to most rear admirals still in the service, is 
but another evidence of why the law of 1899, provid 
ing for the “Plucking Board,” should be repealed and 
some form of legislation substituted which would in 
sure the same number of retirements as now provided 
by law 

Mr. Britten's bill provides for placing the navy per- 
sonnel on a Civil Service basis, requiring mental and 
physical examinations for promotions from the grade 
of ensign up to and including the grade of rear ad- 
miral. Examinations will be held by the Navy Examin 
ing Board, and final markings are to be based on the 
official service record of the officer, which is given a 
weight of 60 per cent, and on a mental and physical 
examination, which is given a weight of 40 per cent 
out of a total of 100, 

Failure to pass an examination will cause the candi 
date to be registered in the next lowest academy class 
and a second failure will cause the retirement of the 
officer, who may be retained in a special service at the 
discretion of the Secretary of the Navy at three quar- 
ters pay of the rank he occupied at retirement, and in 
which service he may advance by promotion to the 
rank of commander. 

We are in hearty sympathy with this bill; but we 
would suggest that it would be more sure of accom- 
plishing its purpose, if the markings and percentages 
were rearranged so as to include a vote by the officers 
themselves on the efficiency of the candidates for pro- 
motion. This suggestion, which originated among the 
personnel, contemplates having the officers of each 
grade pass upon the efficiency of the candidates in the 
grade below. The intimate knowledge of each others’ 
abilities which obtains among naval officers would ren 
der such estimates of great value; and they should be 
incorporated in the official record and the mental and 
physical markings, as proposed by this bill. 


The Kaleidoscopic Plans of an Exploring 
Expedition 

N September, 1913, it was announced from Eng 

land that Mr. J. Foster Stackhouse was organizing 

an expedition for the purpose of exploring King 
Edward VII Land, in the Antarctic. This announce- 
ment came at an auspicious moment, as the enthusiasm 
which it evoked was, in part, a contre-coup to the 
painful impression produced by the then recent disas- 
ter to the Scott expedition. The promoter of the new 
enterprise made rather free use of Scott's name in con- 
nection with his undertaking, announcing that Scott 
had approved its plans, and pointing out that the ex- 
ploration of King Edward VII Land had been an un- 
fulfilled part of the programme of the British Antare- 
tic Expedition of 910-13. His effort to establish a 
connection between his expedition and Scott’s was, 
however, repudiated by Commanders Pennell, Evans 
and Campbell, and other members of the expedition of 
1910-15. 

In the course of a few weeks the plans of the expe- 
dition underwent considerable alteration. Early in 
November it was stated that the explorers would not 
sail directly to King Edward VII Land, but would first 
explore the coast between this region and Graham 
Land, beginning at the latter. Further announcements 
indicated that the exploration of this unknown coast- 
line had become the principal purpose of the expedi- 
tion. In February of this year a detailed programme 
was announced, including the landing of a party on the 
east side of Graham Land, and three years of cruising 
and exploration along the coast as far west as 
McMurdo Sound; but apparently no exploring in the 
interior of King Edward VII Land. Last April the 
sailing date of the expedition was postponed to the end 
of the present year or the beginning of next. 

A few weeks ago press dispatches brought the sur- 
prising information that Mr. Stackhouse and his party 
expected to sail in December, 1914, not for the Antare- 
tic, but for Iceland, and to spend seven years in mis- 
cellaneous oceanographical research more or less all 


over the world. The enterprise, it appears, is now 
known as the British Antarctic and Oceanographical 
Expedition, but Antarctic exploration occupies only a 
minor place in the programme. According to a circular 
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letter issued by the leader, the expedition proposes (1) 
to investigate reports of mariners as to the existence 
of dangerous uncharted rocks, shoals, reefs, islands, 
etc., on the trade routes of the world; (2) to discover 
the extent and position of the coast line still left un- 
mapped on the continent of Antarctica; and (3) to 
make a scientific survey of the sea in general. 

Finally, the New York Times of July 26th informs 
us that “Commander” Stackhouse has accepted an im- 
portant post in connection with the arrangements for 
next year’s proposed aeroplane race around the world, 
and will undertake the laying of caches and the erec- 
tion of landmarks on the coast of Greenland for the 
benefit of the contestants. From all of which it ap- 
pears that the gentleman in question is exceedingly 
anxious to quit the shores of Albion, but is not at all 
particular about his destination. 


Observations on Finishing Temperatures and 
Properties of Rails 

HE main objects of the investigation recently 

completed by the Bureau of Standards, Depart- 

ment of Commerce, into the finishing tempera- 

tures and properties of rails were to determine, from 

measurements taken in representative rail mills, the 

present American practice regarding the temperatures 

at which rails are rolled; to demonstrate the ease and 

accuracy with which such temperatures may be meas- 

ured; to find out what the “shrinkage clause” in rail 

specifications really means; and finally, to determine 

for rail steels some of the physical properties, particu- 
larly those of interest in manufacture. 

Observations were taken with an optical pyrometer 
of ingot and finishing temperatures of rails in four rep- 
resentative mills. There is practical uniformity among 
the several mills for the rolling temperatures of ingots 
for steel rails, the range being from 1,0SO0 deg. Cent. 
(1,975 deg. Fahr.) to 1,140 deg. Cent. (2,085 deg Fahr.). 
There is no very considerable difference among the fin- 
ishing temperatures of the rails as observed at the hot 
saws for the several mills, the range being about SSO 
deg. Cent. (1,615 deg. Fahr.) to 990 deg. Cent. (1,815 
deg. Fahr.). Or, in other words, the four mills all fin- 
ished their rails to within 50 deg. Cent. of 935 deg. 
Cent. (1,715 deg. Fahr.) on the average. This tempera- 
ture of 935 deg. Cent. is 270 deg. Cent. (520 deg. Fahr.) 
above the mean value, 665 deg. Cent. (1,230 deg. 
Fahr.) of the critical ranges of these rail steels. Con- 
cerning the distribution of temperatures within the 
head of a cooling rail, it is shown that the center of 
the head is some 50 deg. Cent. (120 deg. Fahr.) to 60 
deg. Cent. hotter than the optical pyrometer reading at 
935 deg. Cent., therefore the center of the head is fin- 
ished, on the average, at about 325 deg. Cent. (615 deg. 
Fahr.) above the critical range for 100-pound sections. 

The following thermal properties of sample rail steels 
were determined in the laboratory : 

The critical range or heating is located (maximum) 
to within 70 deg. Cent. of 752 deg. Cent. (1,350 deg. 
Fahr.) for the ten samples of Open Hearth and Besse- 
mer steels examined. On cooling the critical range 
lies between the limits 680 deg. Cent. (1,256 deg. 
Fahr.) and 650 deg. Cent. (1,202 deg. Fahr.). 

The melting or freezing range for rail steel extends 
from about 1,470 deg. Cent. (2,680 deg. Fahr.) to nearly 
the melting point of iron, located at 1,550 deg. Cent. 
(2,786 deg. Fahr.). 

The expansion of Open Hearth and Bessemer steels 
is not the same. Above S800 deg. Cent. (1.470 deg. 
Fahr.) the expansion for both increases linearly with 
temperature and the linear coefficient per degree Centi- 
grade has the following mean values between 0 deg. 
and 1,000 deg. Cent. : 

(1) For Bessemer steel (carbon 0.40 to O50) per 
cent) : alpha 0.00001 46. 

(2) For Open Hearth steel (carbon 0.65 to 0.70 per 
cent) : alpha 0.0000156 to 0.0000161. 

The average composition of the Bessemers was ¢ar- 
bon 0.40 to 0.50 and manganese = 0.76 to 0.93; of the 
open hearth, carbon = 0.66 to 0.70 and manganese 
0.66 to 0.72. 

The American Society for Testing Materials in 1909 
limited the shrinkage allowance on 100-pound sections 
to 6% inches in 33 feet, or to an equivalent of 1,947 
deg. Fahr. (1,064 deg. Cent.) for Open Hearth, and 2,055 
deg. Fahr. (1,134 deg. Cent.) for Bessemer rails. This 
specification is still in force. Such a shrinkage clause, 
therefore, does not serve the avowed purpose of limit- 
ing the finishing temperatures to a value slightly above 
the critical range. 

In conclusion, it should be emphasized that the va- 
rious series of observations recorded in this investiga- 
tion are of but a preliminary nature and do not pre- 
tend to solve the question of the relations between tem- 
perature of rolling and the properties of rails. It 
would seem desirable to make a much more complete 
and comprehensive study of the various matters men- 
tioned and of related questions than has hitherto been 
attempted, and on a scale commensurate with the im- 
portance to the community of the problem of sound 
rails. 
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Engineering 


Battleships as Targets.—The Navy Department is 
considering the question of using our obsolete battleships 
time of the Cuban War as targets for big-gun 
The results obtained by the navy for some 


of the 
practice. 
years past in shooting at the old Texas have been so 
valuable that it is realized the data obtained from firing 
Iowa, Massachusetts or Indiana, would be of far 
more Navy than any sum that could be 
realized from the sale of these vessels as junk. 


at the 
value to the 


Driving the Longest Tunnel in America.—At present 
the longest tunnel in America is the Hoosaec tunnel, at 
North Adams, Mass., which is four and three quarters 
miles in length; but there is now being constructed on 
Mountain Division of the Canadian Pacific 
Roger Pass Tunnel, 
which will be five miles in length. It over 
$10,000,000. The highest point reached by the tunnel 
will be 3,795 feet above sea level, or 4,065 feet below the 
extreme top of The tunnel will have 
a rising grade of one per cent to its interior summit. 


the Rocky 


Railroad, what is known as the 


will cost 


the mountain. 


Zine Ore Plant in North Africa.—The use of hydraulic 
power in Kahylia is quite rare, so that we may cite the 
new plant for the use of the Gergur zine mines which lie 
about 60 miles from the coast. In order to secure power 
for operating electric motors at the ore-washing plant, 
the engineers decided to erect a hydraulic plant at 
Kef-el-Afsa, where the bed of the Bon Sellam runs 
between rock walls and a barrage could be readily built 
across the This backs up a lake of some miles 
The electric station lies adjacent to the barrage, 


gorge. 
length 
and contains a Francis turbine coupled to a 150 horse- 
A power 
line takes current for a few miles to the zine plant. 
Large Egyptian Pumping Plant.—One of 
pumping installations in the world is being built by the 
government to drain Lake Mareotis, 
It will consist of eighteen enormous pumps 
of the Humphrey type, which has already been described 
American. Each pump is 8 feet 
in diameter, and is capable of delivering 100,000,- 
000 gallons per day through a lift of twenty feet. The 
maximum internal diameter of the combustion chamber 
and its height 14 feet. The water 


power alternator of 3-phase 3,000 volt type. 
the largest 


Egyptian near 


Alexandria 


in the ScrentTIFI 


S inches 


will be 8S feet 8 inches, 


alve box will be 8 feet 8 inehes in diameter and 7 feet 
gh, and it will be fitted with 100 valves of the hinge 
pe, specially designed to enable any valve to close upon 
an obstruction, without throwing undue strain on the 
hinges 


Mosaics upon Reinforced Concrete.—At an earlier 


time, reinforced concrete was made to imitate stone con- 
struction to a large extent, but at a later stage architects 
commenced to use forms which were adapted to the 
nature of the material, which is of course only logieal. 
The same applies to the question of ornament upon re- 
inforeed concrete, and while molded relief can be very 
well used, it is found that the flat surfaces are also well 
adapted to receive colored tile decoration, with very good 
effect. More recently, 
use, for the 


a mosaic decoration is coming into 
most naturally lends itself to im- 


concrete 


bedding of mosaic directly in the material, and this can 


be done with very little trouble. This method is begin- 
ning to be employed in France for house trimmings, and 


the bright colors of the mosaics add considerably to the 
otherwise rather dull hue of the cement. 

Protecting Oil Tanks Against Fire.—There was 
recently tested satisfactorily at the Standard Oil Works 
Ne W 


tinguishing of fire. 


Jersey, a device for automatie ex- 
The tank of 50,000 gallons capacity 


In sayvonne, 


was nearly filled with water, on the surface of which was 
a layer of Mexican erude oil, five inches deep. Above 
this two buckets of gasoline were suspended to assist 
ignition. From the time the oil was fully ablaze until 
the time of extinction of the fire, was only nine seconds. 
The principle consists in producing large volumes of 
carbon dioxide by the automatic mixing of the proper 
ingredients, which are contained in four upright tubes 
attached to the tank. The contents of the tubes are held 
in position by fusible wires, which, when the temperature 
reaches a certain point, are fused, permitting the con- 
stituent substances in the tubes to mingle and produce 
large volumes of the carbon dioxide. 

Last Year’s Gunnery and Engineering Work.—The 
Secretary of the Navy has sent letters of commendation 
to the officers who commanded the vessels which won the 
engineering trophies for the last year. 
Capt. J. H. Glennon, U. S. S. 
“Wyoming,” gunnery trophy in the battleship class; 
Capt. W. B. Fletcher, U. S. winner of the 
battleship engineering trophy; Lieut.-Commander Arthur 
= battle-efficieney pen- 


gunnery and 


These were as follows: 
S. ‘“ Kansas,” 


Crenshaw, U Cummings,” 
nant in the torpedo boat destroyer class; Lieut.-Com- 
mander W. N. Jeffers, U. S. S. ‘‘Fanning,”’ gunnery 
trophy destroyer class; Lieut.-Commander C. P.Hutchins, 
U. S. S. “Beale,” engineering trophy, destroyer class; 
Commander R. H. Leigh, U. S. 8. “‘Galveston,”’ gunnery 
trophy, cruiser Commander J. K. Robinson, 
U.S. S. “Dixie,” gunnery trophy, gunboat class; Lieut. 
Luther Welch, U. S. 8. “‘F-3,’”’ winner of gunnery trophy 
in the submarine class, 


class; 
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Science 


A Geological Manual for Exposition Visitors.—For the 
benefit of visitors to the Panama Exposition at San 
Francisco, the U. 8. Geological Survey is preparing to 
publish a bulletin on the geology and other physiographic 
features of a strip of land about 25 miles wide along the 
Santa Fé Railway from Kansas City to Los Angeles. It 
will include geological and topographic maps on a seale 
of 1:500,000, while the text will give an account of notable 
scenic features, Indians, history, and local industries. 


An Index to Seismological Literature.—During the 
period of 1841-1912, the British Association published 
53 annual reports and other notices about seismology 
and other branches of geophysics, constituting, in the 
aggregate, an immense body of varied and valuable in- 
formation. In order to make all this material easy of 
access, the late Prof. Milne prepared a subject-index to 
it, and included in the same index references to a number 
of notes and papers in the ‘‘ Transactions of the Seismo- 
logical Society of Japan’’ and the Seismological Journal. 
This index is published in the Report of the British 
Association for 1913, just issued. 


Biological Tests of Honey are described by J. Théni 
Bienen-Zeitung. Such 
necessary for detecting artificial or adulterated honey, 
when the natural product is almost perfectly imitated 
Two tests 
are described in detail, viz., the diastase reaction, based 
fact that contains a diastatie ferment 
secreted by the bee, which, in contact with soluble starch, 


in the Schweizerische tests are 


as to its physical and chemical properties. 


on the honey 
is capable of transforming the latter into sugar; and the 
precipitin reaction, based on the fact that honey contains 
a special protein secreted by the bee, which, when in- 
oculated into rabbits, causes the formation of antibodies 
in the blood serum; these antibodies, when mixed with 
the honey under examination, vield a precipitate, and 
the quantity of this precipitate indicates the kind and 
amount of the adulteration. 

Lead Derived from Radium.—A very interesting paper 
by K. Fajans on the different atomic weights of lead was 
read before the Bunsen Gesellschaft fiir angewandte 
physikaliseche Chemie at Leipzig. According to a line of 
reasoning, simultaneously developed by Fajans and 
Soddy during the last few years, lead derived from 
radium and lead derived from thorium by the loss of 
five and six atoms of helium respectively should be iden- 
tical, except in atomie weight. Throughout the past 
year, Dr. Fajans’ assistant, Dr. Lembert, has been work- 
ing in Richard’s laboratory at Harvard, in order to obtain 
atomie weights of as high a degree of trustworthiness as 
possible. The differences established by the series of 
determinations announced at the meeting by Fajans 
amount to about 0.3 per cent. In this connection, it is 
interesting to note that Soddy and Hymans read a paper 
before the London Chemical Society on May 7th, in 
which they likewise described experiments which showed 
a difference between thorite lead and ordinary lead of 
0.5 per cent. 

A Tabloid Course in Forestry is offered this year, for 
the second time, by the New York College of Forestry 
at Syracuse, in the shape of a summer forest camp in the 
Adirondacks during the month of August. The purpose 
of the camp is two-fold, viz., to give such elementary 
training in forestry as will indicate in a way to pros- 
pective forestry students just what the practice of 
forestry means; and to give men who love an out-of-door 
life an opportunity to learn something about the forest, 
its trees, shrubs, and animal inhabitants. The camp is 
located this year on Hoel Pond, just north of Upper 
Saranac Lake, and is open to youths and men of over 
15 years of age, who are in good physical condition. 
There are from two to five instructors constantly in 
eamp. A course of daily lectures on plant relationships, 
with field trips; a ten day course on forest zoology; a 
week’s course on the fungi of the forest; and a week's 
course in wooderaft by a veteran Adirondack guide are 
on the programme for this summer. 

A Japanese Scientific Journal.—There is an interesting 
review in Nature of the March issue of Gendai no Kagaku 
(Scientific Gazette)—a new Japanese journal similar to 
Nature, printed in Japanese characters. It has been 
designed to meet an increasingly felt need for a serious 
and authoritative general organ for the growing body of 
men of science and students of research in Japan. The 
journal is well printed, and its contents are written and 
edited by professors of the Tokyo and Kyoto Imperial 
Universities. The issue in question contains special 
articles on insects and their pupe», the relation between 
zoology and medicine, great men of science, and inertia 
and relativity; reviews of books; notes and abstracts 
classified under the various astronomy, 
physical geography, biology, chemistry, and applied 
sciences; meteorological reports and ephemerides of 
celestial phenomena, and proceedings of societies. In 
the last named no fewer than eight learned 
societies of Tokyo are represented. The illustrations in- 
clude a collotype portrait of Prof. Simon Newcomb, and 
a star chart, to be continued serially. The publication 
is to be welcomed as a sign of the increase of irterest in 
scientific subjects in Japan. 


sections of 


section 


Automobile 


Turning the Head-light from the Steering Gear. 
A head-light which may be coupled with the steering 
mechanism so it will be automatically shifted with the 
movements of the front wheel of the automobile is shown 
in patent No, 1,100,946, to John J. Bjoblie, Pekin, N. D 


Regulating and Recording Automobile Speed.—In a 
patent, No. 1,100,254, Abel Raimond Alexandre Gerard 
de Reeondo, Paris, France, 
regulate the speed of motor cars and to record the excess 


presents an apparatus to 


of speed in case the determined speed is exceeded 

An Automobile Tire Pump Driven from Air Pump. 
Charles N. Colstad, of Atlantic, Mass., in a patent, No. 
1,100,056, drives the tire pump from 
mechanism, the tire pump being associated with the fan- 


the fan-driving 


supporting bracket. 

Road Mirrors for Motorists, placed at dangerous turns 
or junctions of streets and roads, have found their way 
to India. The American consul at Bombay reports that 
the largest of these devices heretofore installed anywhere 
in the world is to be placed at a street corner in that 
city. Its size will be 10 feet by 5, as contrasted with 
216 by 3 feet, the customary size in England. 

A Powerful Portable Wireless Outfit.—The 
Corps of the United States Army has just taken delivery 


Signal 


of what is probably the most powerful portable wireless 
telegraphy outfit of its kind. 
on a motor car chassis and can be set up complete and in 


The apparatus is mounted 


operating condition in as short a time as 12 minutes 
Under favorable conditions, the apparatus has a sending 
radius of up to 800 miles. Messages from points 2,500 
miles distant have been received. The generator whici 
furnishes the current is driven by the same motor that 
propels the vehicle. Antennwe of the umbrella type are 
used, the mast, which is in nine sections, being 85 feet 
in height. 

nm 


Interpreters.—The 
Omnibus 


An Omnibus 
prietors of the 


Company’s pro- 


London General Company 
which operates the majority of the "buses that ply the 
streets of London, have taken a novel means to increase 
the number of passengers carried. A dozen men speaking 


several languages will be stationed at as many busy 
centers so that foreigners may have no diffieulty in choos- 
ing a "bus for their proper destination. Already the 
has established a school where the men are 
They will be taught French, German, Russian, 
Polish Arabie, will 
wear a special uniform and display a badge, making plain 
the languages they are prepared to give information in. 
Synthetic Motor Fuel Possibilities. 
production of gasoline, or rather motor fuel, is not un- 
known, though heretofore its production has been little 
more than a laboratory experiment. A few weeks ago 


however, a Portuguese-American chemist claims to have 


company 
trained. 
Danish, Spanish, 


Norwegian, and 


The synthetic 





succeeded in producing a quantity of motor fuel which 
was tested on the Indianapolis Speedway with 
results. The inventor uses naphthaline, the white powder 


good 


of which moth balls are made, and water, in combination 
with another ingredient, the name of which has not been 
divulged. The three are run through an ordinary still. 


The liquid produced closely re sembles gasoline and has 





A large six-cylinder ear ran 
With gasoline, the 


The inventor elaims 


a Baumé test of 64 degrees. 
12.5 miles on one gallon of the fuel. 
same car ran 17.5 miles an hour. 
that the new fuel can be produced in commercial quans 
tities cheaply. 

Block Testing of Motors with City Gas.—Th« 
gasoline is comparatively high, and, by way of reducing 


~»at of 


factory overhead, a number of Detroit makers lateiy 
have taken to testing their motors with city gas instead 
of with gasoline. It has been found that an economy of 
as much as $80 a day can be effected by some makers 
It has been found that the city gas at 45 cents per 1,000 
feet is cheaper for the purpose than gasoline at 9 cents 
a gallon. A comparison of costs reveals that an engine 
developing 19.04 horse-power consumes 458 feet of gas 
which costs 20.61 cents an hour; while 2.24 gallons of 
gasoline would be required to develop the same power, 
and the cost would be 33.6 cents an hour with gasoline 
costing 15 cents a gallon. On one test, it was proven 
that the cost of city gas works out at 58 per cent of the 
cost of gasoline 

Carbon Deposit and the Sleeve-Valve Motor.—-Far 


e 


from being detrimental to the operation of the sleeve- 
valve motor, carbon, according to the statement of Chas 
Y. Knight himself, actually is of benefit. Knight explains 
this seeming incongruity by stating that the 
deposit assists in closing minute interstices in sleeves and 


earbon 


walls, and thereby prevents leaks and helps maintain the 
compression pressure. Furthermore, he sounds a note 
of warning regarding the indiscriminate remova! of car 
bon deposits from Knight motors and states that sharp- 
edged tools should not be used for the purpose. Lustead, 
he advocates the use of rough fabrie which will carry 
away such loose particles as might cause pre-ignition and 
leave the heavier deposit with its glossy surface in place. 
He attributes the formation of carbon rather to the 
quality of fuel and to its incomplete combustion than to 
road dust and the burning of lubricating oil. 


poor 
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Commandant Barres and Lawrence Sperry at the 


conclusion of a flight. 








The Sperry Gyro- 
scopic Stabilizer 


How It is Constructed, How It 
Operates, and How It Demon- 
strated Its Capabilities Dur- 
ing an Interesting Test 
in France 
By John Jay Ide, Paris Aeronautic 
Correspondent of the Scientific 
American 




















Test of Sperry stabilizer, Bezons, June 18th, 1914. 


Pilot standing up in seat and passenger 6 feet out on 
right plane 








DESCRIPTION of the Sperry stabilizer for aero 


b- 


4 plan yas given in the Screnviric AMERICAN for 
June 7th, 118 Although the principle of operation 
remains the time, a number of changes in the con 


struction have been made since that date. The stabilizer 
is now fitted to a Curtiss flving-boat instead of to the 
old type hydroaeroplane of the same make 


The apparatus proper consists of a group of four 


gyroscopes arranged in two pairs. The gyroscopes form 
ing # pair revolve in opposite directions in order to 
hneutraiize precessional movement (me pair turns in 


vimetry of the aeroplane, and the other 


the plane of 


in the vertical plane parallel to the span Phe group 
is contained in a sert of cage composed of two rings 
one horizontal and the other vertical rhe cage being 


jointed » oscillate around its lateral 


universaily 


and longitudinal axes Attached to the rings are levers 


acting on the valves of two compressed air ervo-mo 


tors, placed near the gyroscopes, controlling the elevator 


wht the EVrOSscCOpes keep 


and aileron In normal fi 


the axes of the rings strictly horizontal and vertical 
so that the slightest tipping of the aeroplane in any 


direction 1 inetuntly errected through = the servo 
motors 

An essential part of the Sperry apparatus is the 
anemometer mounted on the right forwa¢d engine strut 
As Mi 


the anemomete: i 


Skerrett states in the article referred to above, 
complishes three functions In the 
first place it furnishes the piiot with a visible record 
of his speed at any moment Secondly, it prevents the 
machine from rising so steeply that there is danger of 
its failing back on its tail When the aeroplane ap 
proaches the critical angle, the loss of wind pressure 
on the rectangular disk causes the anemometer, by 
means of the servo-motor, to block the longitudinal 
control lever as regards further climbing by shifting 
its fulcrum. The aeroplane is then automatically start 
ed] on a gliding descent which is continued until the 
' 


normal tiving speed is regained. 


Finally, the anemometer regulates the action of the 
gyroscopes in turning. A certain angle of the aeroplane 
relative to the plane of the gyroscopes entails a corre 


sponding opening of the valve of the servo-motor, and 


consequently a corresponding angle of the ailerons o1 
elevators as the case may be As this angle depends 
npop the inclination of the aeroplane and not on its 
speed, the effect would vary greatly according to the 
velocity of the machine. A certain angle which would 


be suitable for low 


speeds would be much too great if 
the speed were high, and might even throw the pilot 
out of his sent The anemometer by changing the 
fulerums of the levers controlling the valves of the 
servo-moters according to the wind pressure on its face 
insures that the corrective efforts of the ailerons and 
elevators are proportionate to the speed 

The electricity becessary for the gyroscope vhic) 


ly two pounds each and turn at 12,000 revolu 


weigh o 
tions per minute, is obtained from an alternating cur 
rent dynamo run from the front end of the motor by 
a belt it is claimed that in case of stoppage of the 
motor the gyroscopes would continue revolving for half 
ar hour A battery, however, is carried as a reserve 
A regulator, seen in one of the photographs in front 
and to the left of the apparatus, controls the current 
used by the gyroscopes As the current is alternating, a 
wireless installation can be fitted with very little extra 
weight 

Compressed air is obtained from the motor and stored 
in a tank in a similar manner to that employed in com 
pressed uir self-starters for automobiles. The tank is 


of sufficent capacity to supply the servo-motors for a 


short peried after the stoppage of the engine To get 


up pressure, however, the motor has to be run for a 


short period before a flight and leakage is impossible 
In the stabilizers now under con- 
The total 


to obviate entirely. 
struction electric servo-motors are employed 
weight of the apparatus is about 45 pounds 

Both lateral and longitudinal controls can be thrown 
in and out of action at the will of the pilot by means 
of a pedal. When the stabilizer is in action the ordi- 
hary means of control are completely blocked, but the 
direction of the machine can be changed laterally or 





ec eecey 














Front view of Sperry stabilizer. 


Showing servo-motor at right and rear of gyroscopi 
regulator in front to the left; anemometer above 


group ; 


attached to engine strut 

















Rear view of Sperry stabilizer. 


i, automatic lateral lever pivoted on valve control crank 
B, wire leading to supplementary control lever; C, control 
lever (lateral) D, gyroscope; E, inclinometer; F, cylin 
der of servo-motor; G, suspension ring; 7, control lever 
(longitudinal); J, longitudinal control cylinder 


longitudinally by small supplementary levers. 

On Thursday, June 18th, at Bezons, near Paris, I 
saw the first demonstration before the committee of the 
Concours pour la Securité en Aéroplane. During the 
flights Lawrence Sperry, the pilot, stood up with his 
hands above his head, abandoning all controls, while 
the mechanic left his seat and climbed out on the right 
wing, 6 feet from the longitudinal axis of the machine. 
As the passenger weighed 170 pounds, the upsetting 
moment was 1,020 foot-pounds. The first time this was 
done the aeroplane described a wide turn to the right 
owing to the extra head resistance, but on the second 
trial the machine kept its course perfectly, the pilot 
having set the rudder to the left before abandoning 
control. In neither case was the stability of the ma 
chine affected in the slightest degree, the ailerons auto 
matically changing their angle of incidence so as to 
keep the aeroplane on an even keel. 

Later the mechanic climbed back to the trailing 
edge of the plane, and this time the elevators corrected 
the upsetting moment. By reducing the speed of the 
motor the flights were terminated with automatic glides 
After these flights 
Sarres and Lieutenant 


down to the surface of the Seine. 
Sperry took up Commandant 
Caylo successively to observe that he did not touch 
the coutrol levers when the stabilizer was in operation. 

The committee was so interested that they asked 
for a second series of tests, which took place the fol- 
lowing Tuesday. On this occasion Réné Quinton, the 
president of the Ligue Nationale Aérienne, was carried 
as a passenger for half an hour. Although a high wind 
was blowing at the time, the aeroplane was entirely un- 
affected, thanks to the stabilizer. The tests indeed 
were so successful that the committee of the Concours 
has awarded first prize, 50,000 francs, to the Sperry 
automatic stability device. The grand prix, 400,000 
francs, has not been won this year. 


The Mont Blane Observatories 

+ F the two famous observatories that have existed 
on Mont Blane, that constructed on the very sum 
mit by Janssen, in 1893, no longer stands. It was built 
entirely on the snow and ice, as borings to a depth of 
70 feet failed to find rock. A few years ago this build 
ing tilted over and gradually sank into a fissure, sup 
posed to have been caused by an earthquake. Its turret 
is now preserved in the Alpine Museum at Chamonix, 
while the rest of the building was mostly used up as 
firewood at the neighboring Vallot Observatory. The 
question of building another observatory on the sum 
mit is now under consideration. During the present 
summer a Commission consisting of the astronomers 
Hamy, Puiseux and Stefanick, the veteran Alpinist, 
Vallot, and the physiologist, Dr. Bayeux, are to ascend 
the mountain and investigate the possibility of carrying 
out this project. The Vallot meteorological observa 
tory, which is not on the summit, but on the Rocher 
des Bosses, was constructed in the summer of 1898, on 
the site of a still earlier observatory, dating from 1890. 
It is a small one-story structure of wood, sheathed in 
copper, containing two laboratories, a dining-room, a 
kitchen, and a workshop, and accommodates seven peo- 
ple. M. Vallot, who has made upward of thirty-six 
ascents of Mont Blane, usually spends the month of 
August at his observatory, with a few scientific col 
leagues as his guests. The observatory is not, like that 
on Monte Rosa, connected with the world by telephone, 

but optical signals are exchanged with Chamonix. 


In preparation for the coming fire season in Cali- 
fornia, 110 miles of fire line have been built in the 


Sierra national forest. 
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Graphic Prediction of Solar Eclipses 
By Samuel W. Balch 


4 Fone method of predicting an eclipse is for most 
people much of a mystery, and, in its ultimate re- 
there are some rough 


finements, must so remain, but 


probably used in 
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of partial eclipses visible at the south pole, and will 


be followed by a series of partial eclipses visible at 
the north pole and extending the series over a thou 
sand years. The earth’s revolution being contained in 
the Saros with nearly one third remainder causes suc 


cessive shadow paths of eclipses in a series to be spaced 


97 


are noted according to the Gregorian calendar, and this 
causes an apparent extra spacing of ten days at the 
point of change. 

The series is notable for the number which afforded 
an opportunity for scientific observations. The eclipse 


of 1842 had a path of totality from Perpignan, France, 





ancient times. If 
a careful record 


be kept of 


methods which are easy to understand, and which were one third around the earth and the paths of any three through Milan and Vienna, over Russia and central 
Asia to the Pa 

cific Ocean. The 

eclipse Was of 

over four min 

utes’ duration 


eclipses ob 


served all over 


the earth, it 
will be found 
that while they 
follow each 


other in a seem 
ingly erratic 
manner some 
times a month, 
and sometimes 
five or six 
months apart, 
the programme 
is very nearly 
repeated at 
intervals of IS 
years, 10 or 11 
days, 8 


The variation of 


hours. 


an even day is 








at each point 


and detailed 
physical obser 
vations were 
made, The path 
of totality in 
ISTS was from 


Wyoming te 


Texes and in 
cluded many 
stations at high 
altitudes. There 


were nnusual 
opp or t unities 
for photograph 
ing the corona 


et OBSrr?s 


Denver,. and at 
Fort Worth. 


The eclipse path 








because some- 

times four leap in 1896 reached 
years and some from Norway to 
times five leap Map showing series of forty-four total eclipses, beginning July 12th, 1211, in the South Atlantic, and ending October Japan. The re- 
years fall with 3rd, 1986, in the North Atlantic. versing layer of 
in the period the sun was 
The actual length is always very nearly 6.58514 days. consecutive eclipses in the series make a_ spherical photographed by Shackleton in Novaya Zemlya, and 


This period is known as the Saros and was discovered 


by the ancient Babylonians. Eclipses depend chiefly on 


celestial revolutions; a, the revolution of the 


around the sun; b, the revolution of the moon 


three 
earth 
uround the earth: c, the revolution of the line of nodes. 
The plane of the moon’s orbit is inclined 
to the plane of the earth’s orbit and the line of inter- 


five degrees 


section of the two planes is the line of nodes. In the 
Saros period there are 241 revolutions of the moon 
with respect to the stars, or exactly 225 revolutions 
with respect to the sun. There is also one revolution 


of the line of nodes with respect to the stars, or 19 
revolutions with respect to the sun in the Saros period. 
The revolution of the line of nodes fits the period with 
an error of one half of a degree, but the shadow will 


strike the earth when the moon is within eleven de- 
grees either way 
forty-four 


twenty-two degrees 


from the node at conjunctien, so that 
will fall 


The years contained in the Saros 


recurrences within the span of 


also being close 
to a whole num 
ber, it follows 
that this period 
brings the earth, 
sun, and moon 


back to very 


nearly the same 
position. So, start 
ing with any 


eclipse and count- 
ing backward or 
both 
by this interval a 


forward or 


long series can be 


listed. The one 
which is to occur 
on the 21st of 
next August is 
the fortieth of 
such a series of 
forty-four total 
eclipses of the 
sun, the first of 


which cast its 
shadow on the 
South Atlantie 
the 12th of July, 
1211, and the last 
of which will cast 
its shadow on the 
North Atlantic 
the 3rd of Octo 
ber, 1986. The 
paths of 
the entire series are shown on the accompanying maps. 


shadow 
They were plotted from calculations given in a monu- 
mental work by Theodore Ritter v. Oppolzer, and af 
ford an excellent example of how the rhythm of Nature 
concealed in mathematical calculations may be graphi 
revealed. : 

This series of total eclipses was preceded by a series 


cally 
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Portion of the spectrum of a sun-spot. 
the ordinary solar spectrum. 


and triplets, is the spectrum of the spot 


triangle on the earth's surface. 

The want of similarity between the patterns formed 
by the eclipse paths of this series in the northern and 
southern hemispheres requires explanation. It is one 
of the cardinal principles of science that like causes 
should produce like effects and the cycles which regu- 
The cycle of 
the year does not fit the Saros by eleven days, so that 
later 
in the season. The seventeen eclipses from the 4th of 
August, 1247, to the 24th of 1535, if the 
shadow could penetrate the earth and reach the earth's 


late eclipses have remained unchanged. 
successive eclipses in the series are progressively 
December, 


axis, would be found to cross the axis progressively 
farther north. 


of the southern hemisphere when that end of the earth 


As this spectra covers the spring months 


is turning toward the sun, the two motions offset each 
other so that each eclipse is caused to cross south lati 


tude 35. 
The eclipses of this series which fall on the northern 


ce 
ee ee Od ok trend « Eo 


HES Pe rh 





The upper and lower strips aré 
The middle strip, showing Zeeman doublets 





Effect of magnetic field (“Zeeman effect’) on the spectrum of titanium 
The upper and lower strips show the ordinary spectrum, the central strips 
show the spectrum when the source of light is placed in the magnetic field 





Instruments and methods used in solar research. 


hemisphere occur during the summer months when the 
declination of the sun is nearly stationary and does not 
offset the northward movement of the 
shadow paths. 

The eclipses of the 15th of January, 1572, and before 
and the 


successive 


are noted according to the Julian calendar, 


eclipses of the 4th of February, 1590, and subsequently, 


Russians obtained photographs in Siberia and Lapland 

The Zist of 
1914, will North 
lead 


shadow of the eclipse on the Augusi 


begin at sunrise north of America, 
northern end of Greenland, 
Sundsval, Sweden, Riga Kief, Russia, the 
Sea, Trebizond, Turkey in Asia, and into Persia 


including the 


across the Norway, 
Black 
The 


Lakes 


and 
United States east of and Gireat 
and north of Washington is within the limits at 


were plotted 


sunrise. 


In the chart here presented the paths 


by drawing ares of circles through three calculated 


points. Owing to the unavoidable distortions of a flat 
map the paths are, in some cases, in error between the 


ealculated points. For the best available information 


consult the large maps in the Nautical Almanse 


Recent Progress in Solar Research 
By Walter M. Mitchell, Ph.D. 

\ MONG the discoveries made during 
<4 tigations of the sun, the 


recent inves- 
interesting is un- 


the dis- 


most 
doubtedly 
covery of the 
sun's magnetism. 
The first evidence 
of the 


of magnetic ac 


existence 


tion on the sun 
obtained 
bril- 


was 
through the 
liant discovery by 


ror. George BE. 
Hale of the 
Mount Wilson 
Solar Ubserva- 
tory, that certain 


phenomena in the 


spectrum of sun- 
spots which had 
been observed by 


the writer while 


at Prineeton, 





were dne to the 
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! x { By effects of mag 
| at 
| | netic action in 
i 
1 | the sun-spots 
- | themselves. 
fh Within the last 
| 
| i | vear has come 
| the announce- 
| The 150-foot Mount Wilson ment that not 
tower telescope ; 
only is there local 
} 
l = = ——J magnetic action 


in the 
that 


whole sun is prob 


SU-Spots, 


but the 


ably a gigantic spherical magnet: and similar to the 


earth, the 
mately with the poles of its rotation. 


poles of its magnetism agreeing approxi 


In addition, from 


the investigations through which this discovery was 


made, the intensity of the sun’s magnetic strength bas 
been found to be about eighty times that of the earth, 


and the kind of magnetism, or polarity, as it is techni 
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‘ re u ecame | the For 
mu i er caret ' t 
f i | il 
evid hat this uo ti iti ( iV 
( ! l dl con 
‘ idence of nagnetice act 
Atmospheric Disturbances Observed. 
(ihn t ft nstrument called 
worl . ive juestionable evide ‘ 
' ick 
! edt a I l t t reuted 
i ‘ d tend to ger 
l at the « te f we vortex rhe 
a «ke i the presence of doubled and tripled 
the im of 1 pot it the Prineeton Ob 
‘ tor en the el teresting question arose 
micnt it wm ‘ ible that these doubled and tripled 
‘ ‘ Zeeman effect indicating the pres 
‘ f nay field in the In-spot Phrough the 
, tions of Prof. Hale this was found to 
he « 
The Instruments Used. 
i i vhich thi remarkable discovery 
ce famou tower telescope \s 
ila al te cop vhich is ordinarily used for 
vic ition had les found somewhat 
t fac l estigatiol f wa ecessal 
t devise he f u f apparatu whic! nuld 
he ‘ f hiect nea ‘ feature f the older 
‘ \ perimel reliminary tower telescope 
is constru | being the intention of the Mount 
Wils ‘ t col ruct a irae ind more com 
pile i ‘ d the experiment ove tistac 
rl er telescope ¢ ist f tower of light 
metai tra t the f ! placed the 
princi el ect gla I i 1it irrange 
ment i | t ( <*h rk s« i t ountel 
et ti eft e ¢ tl motior i beam of sunlight 
directed rit downward through the object 
gla Immediately under the tower, in a pit, is placed 
! d verfu pect roscop The chief advan 
iL i ed by thi hove construction were the 
ivoidance f | effect f atmospher disturbance 
vhich were l be greatest near tl rface of the 
nod ! l ind surrounding I ( tal 
temperature the pect roscop rhe experimenta 
ve | ic bill { ti ! n of tele t 
‘ “ypu im irger tf el va designed ind 
nstructed rt ve i nade 160 feet high, the 
‘ [ 7 toca gtl giving bina ge f the 
li ' ‘ 17 ‘ I diame el Ihe ect 
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The Sun a Gigantic Magnet. 
Ac y have seen, the existence of magnetic force in 
1 pots is indicated by the d ved and tripled lines 
it u pot pre No f ‘ ul i hol re 
t machet I t prove eu t rotatior the 
I ! ‘ n nagnet ke d ild be greatest 
ear the |} creasing a ‘ ipproach the olar 
mpuat Ihe for the lithe tt pectrum f the 
i t trou exci ear the 1 hould show the 
! etten ind that from rhe uns equator the 
i Tec l examine the light from any particular 
n of the ul urface i i comparative slmple 
OMEN ! \ that is necessary is to arrange the ap 
ratt hat the particular evi of the mace 
j 0 i the it of the ectroscope, and 
required Im wi bn t e obtained rhe 
engtl ‘ re magnetic field is not suf 
ficient ft j du tu doubling tripling of the 
pectra ine ! i tend the ine ippear widened or 
broade 1. Careful measurement of the amount of this 
widening a lifferent points on the un’s disk gave re 
hb el so Close] vith theoretical require 
te that the correctness of the hypothesis was very 
I tndicate namely, that the ul Is a gigantic 
nagnet i determination of the strength of the sun’s 
tic field, however, i t matter of considerably 
gre difficulty owing to the extreme minuteness of the 
! ! measured, but the results obtained ir 
dicate th the strength of the fleld at the pol is of 
the orde fifty gausses, that is, about eighty times 
the intensit i rtl field. It may be remarked 
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that the strength of the magnetic field in the sun-spots 


occasionally as great as one hundred times the 


trength of the sun's general field. 


The Nature of Sun-spots. 
rhe sun-spots themselves have been an ever fruitful 
cause for speculations regarding their nature since their 


discovery by Galileo in 1610. Many theories have been 


dvanced, only to be rejected on the advancement of 


our knowledge of the actual physical conditions existing 

the sun But the recently constructed instruments 
f the Mount Wilson Solar Observatory have rendered 
possible the detection and measurement of the small 
movements of the gases in the sun’s atmosphere, so 
that now we are on a much surer footing regarding 


ir knowledge of their behavior at the sun’s surface 
For many ears it has been known that the motion of 
t ce of light would cause displacements of the 
spectrum—the so-called Doppler effect—and 
that from the magnitude of these displacements it is 
certain the velocity of the source of light 
is well as the direction of its motion. It is by means of 


effect that we have been able to study the 


pors and gases comprising the sun 
spot and its vicinity, and from the results so obtained 


a tentative hypothesis of the nature of sun-spots has 


been proposed which bids fair to become adopted. Ac 
cording to this hypothesis, the sun-spot is a vortex re- 
embling our terrestrial tornado or hurricane. On the 
un, the vortex is probably deep seated, the spot which 
we see being merely the disturbance produced in the 


vortex far beneath it. The circula 


photosphere by the 


t tornado, is spirally upward and then 
The dis- 


placements of the lines in the spot spectrum show that 


ol is In the 


outward along the surface of the photosphere 


in the so-called reversing layer of the sun’s atmosphere 
the phenomena represent an actual flow of the gases 


mut of the spot along the photosphe re Low pressure 


the center of the vortex causes expansion with cor 
sequent cooling, and a dark cloud results, forming the 
umbra of the spot which is so conspicuous to the eye. 
As a secondary effect, the gases of the highe 


regions 
of the sun’s atmosphere, i. e., the chromosphere, are 
ucked down into the spot 
Sun-spots Periodic Phenomena. 

Unfortunately during the last few years there have 
been few opportunities in which to studv the motions 
of the spot vapors. As is well known, sun-spots are a 
periodic phenomenon, the maximum number being visi 
ble about every 11.1 years. Just at present we are at 
the minimum period, and a very well marked minimum 
it is. For during the last hundred years there has been 
vear in which there have been fewer sun-spots than 
the year 1915; there being 520 days on which no spots 


were visible 


Heat from the Sun. 
The amount of heat which the earth receives from 
the sun is always an interesting topic for discussion 
particularly at this time of year. While we are still 


unable to predict the approach of a “hot wave” from 


iny phenomena of the sun, we have found that the 
amount of heat received by the earth is. not the con- 
stant quantity that it has been hitherto supposed to 
be. Technically speaking, the so-called “solar constant” 
is now known to be variable. The heat received at a 
given place on the surface of the earth depends upon 
such as the altitude of the sun 


various conditions 


the time of year (the sun's distance 


above the horizor 
depends upon this), and last, but not least, the con- 
ditions of the earth’s atmosphere. In order to avoid 


these quantities, the unit known as the 


considering 
olar constant has been introduced. The solar constant 


is the number of heat units which will be received by 
a square meter of the earth’s surface in a unit of time 
if exposed to the perpendicular rays of the sun and 
unprotected by the earth’s atmosphere. From the re- 
ults of recent measurements at the Smithsonian Astro 
physical Observatory the value of the solar constant 
has been found to be 19.5 calories per minute (the 
ilorie being the quantity of heat necessary to raise 
the temperature of a kilogramme of water 1 deg. Cent.). 
Converted into more familiar units 19.5 calories are 
which 


equivalent to about 1.8. horse-power, of more 


than one third is lost to us through absorption in our 
phere 
rhe determination of the value of the solar constant 
greatly embarrassed by the uncertainty of our knowl- 
edge of the amount of heat lost in transmission through 
our atmosphere. Since we are obviously unable to get 
outside of the atmosphere in order to make measure- 
ments, the effect of its absorption must always be, to 
Our present knowl 


a certain extent at least, uncertain. 


edge is derived by extrapolation from results of obser 
different 


observations 


vations made imultaneously at as widely 


altitudes as possible. In this country, 
have been made at Washington, D. C.; on Mount Wil 
on, Cal. (5,886 feet); and on the summit of Mount 
Whitney, Cal. (14,502 feet) During 
observations at Mount Wilson, variability, with a range 


several years’ 


of about 10 per cent, was suspected in the solar con- 


stant. The fluctuations seemed to occur irregularly, 
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sometimes with a period of only a few days, some- 
times longer. To determine the reality of this it ap 
fur 


removed from Mount Wilson that local influences could 


peared necessary to establish another station s« 
not be expected to alter the results at both stations 
on the same day Such a station was established at 
Rassour, Algeria, during the summers of the years 
1911 and 1912. thes« 
widely different stations showed that when high values 


Simultaneous observations at 


for the solar constant were obtained at Bassour, high 
values were also obtained at Mount Wilson, and vice 
rersa. Thus the fluctuations which have been found 
appear to be truly existing in the solar radiation out 
side of the earth’s atmosphere. 

Do Sun-spots Influence Weather ? 

Just what influence upon weather conditions will be 
found to result from the fluctuations in the solar con 
stant is difficult to say At first glance it would seem 
that there 


tions have shown no signs of it. 


must be some effect, but so far observa 


The conditions which 
determine the changes in the weather at any given 


time or place are so numerous and so varied that it is 


doubtful if a short period variation in the solar con 


stant would produce an effect which could be directly 
traced to its cause However, one very curious result 


has been found in relation to the periodicity of sun 
spots, namely, that at times of sun-spot maximum the 
constant has a relatively higher value than at 


solar 


minimum, The curious part is, that observations 
seem to show that the earth’s temperature is slightly 
cooler at the spot maximum, notwithstanding the fact 
that if the above result be true, the solar radiation is 
at this particular time more intense. Up to the pres- 
ent this apparent contradiction has not been satisfac- 
torily explained 
What the 


is difficult to predict 


future will bring forth in solar research 
The new spot cycle which is just 


beginnit will certainly yield new material from which 


our knowledge of sun-spot conditions will be increased 
Much information is needed with which to test the 
newer theories of the constitution of the sun; the 
classical theories have been challenged by recent in 
vestigators, for the new data which has been obtained 


} 


make the premises on which the older theories are 


based somewhat uncertain. The accuracy of the accept 
ed value of the solar constant is also open to some 
doubt, as is shown by the discovery of an unsuspected 
variation in its value. To overcome the uncertainties 
altitude observations, it is 


of low planned to equip 


balloons with automatic registering apparatus. In this 
way it is hoped to obtain observations at altitudes as 
as 100,000 feet, successful, may be 


creat which, if 


expected to remove any uncertainties now existing. 


Forty Tons at a Single Scoop 
T is possible to indulge in superlatives when describ- 


ing the Panama Canal, without much fear of ru 
ning into exaggerations. As a matter of fact, it was 
rather than the 


nature of the work at Panama that rendered it famous 


the magnitude intricate or untried 


the world over. Not alone was the work stupendous in 
itself, but it called for the provision of some of the 


largest excavating machinery in existence, and the 
quantities of material handled by these appliances have 
provided many a record for excavation, transportation 
and the emplacement of masses of concrete. Two of 
the most notable machines, in respect of their capacity, 
were ordered by Col. Goethals, near the close of the 
work, for the particular purpose of tackling the enor 


mous slides which have delayed the opening of the 


canal for several months. We refer to the two large 


dipper dredges, the “Gamboa” and “Paraiso,” which 
were built by the Bueyrus Company, and are now at 
work cleaning up what remains of the great Cucuracha 
slide preparatory to the formal opening of the canal 
in 1915. 

The two dredges, which were described in our issue 
of May 9th, 1914, are of the dipper type. 


displaces about 1,500 tons, and each is provided with 


Each dredge 


two sizes of bucket, one of ten and the other of fifteen 
cubic yards capacity. For the present the dredges are 
using their 10-yard buckets, because of the heavy char- 
acter of the work and the large size of broken rock in 
the slide. The power of the dredges is well illustrated 
by the size of the rocks which they have been lifting, 
several of these having run from twenty to forty tons 
in weight. The greatest piece of lifting yet accom 
plished is illustrated on the front cover of this issue, 
which represents one of the dredges with a rock of 
forty tons weight carried upon its ten-ton dipper. It 
was found impossible to place these boulders on a scow, 


n spilling them on, they would 


for the reason that 
have gone right through the bottom. Therefore, they 


were drilled and mud-capped while resting on the 
dipper, and in this way they were broken somewhat, so 
that the dredge was able to pick them up in smaller 
When the 
material encountered becomes less severe, they will be 
with their 
these are the two most powerful dipper 


dredges in existence. 


pieces which could be handled on the scow. 


equipped 15-cubic yard capacity dippers. 


At present 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 


spondents will be withheld when so desired.] 


A Non-sinkable Ship Suggestion 
To the Editor of the ScreNTIFIC AMERICAN: 
You 
build 
Why not a ship? 
We simply filled the vacant space in the boat with 
small air-tight cylinders, and the trick was done. One 
hundred one-gallon, air-tight cylinders giving about 600 


Why not 
motorboat. 


have discussed non-sinkable ships. 


one? I have seen a _ non-sinkable 


pounds buoyancy were easily stowed under decks and 
other vacant places, and if half the bottom was torn 
off the boat would float. 

If all the vacant 
similar manner, and, if necessary, some space usually 
utilized, the liner 
open, or if 


space in a liner were filled in a 


etc., 


was 


allotted to cargo, passengers, 

would not sink if half a 

she was cut half in two. 
Of course, some of the small! air-tight cylinders would 


be crushed in a collision or other accident, but an ex- 


side torn 


cess of cylinders should be stowed to provide for pos- 
This idea may be a golden dream or a wild 
scheme notice, but I believe a million 
small air-tight cylinders properly stowed would solve 
the problem. Take it for what it is worth. 

Buffalo, N. Y. J. W. KALges. 


sible loss. 


unworthy of 


[The plan of our correspondent might be feasible in 
small lifeboats ; but 
because of painting necessities and difficulty of inspec- 
E/pITror. | 


vessels, such as motorboats and 


tion, it would be impracticable in a_ liner. 


Suggestion for Measuring the Speed of Yachts 


To the Editor of the ScreEnTIFIC AMERICAN: 

In reading the issue of July 11th, I was quite struck 
with an article, or rather communication, of Mr. F. B. 
Abbot of relative to the testing of a yacht’s 
speed with a log. While there is little doubt but that 
he is right, I would say that there is a way which may 
be available to obtain this same data, which I wonder 


Sharon 


has not been made use of before, or been suggested. 


1 refer to the use of the position finding equipment 
which is installed in all of our fortifications. 
While descriptions of this equipment have from time 


coast 


to time appeared in your valued paper, it may be as 
well to state that in brief the method employed is to 
plot on a so-called plotting board the position of the 
target at a given interval of time, the standard for the 
This plotting is done on a 

A travel of approximately 


present being 30 seconds. 

scale of 300 yards per inch. 
fifteen yards in an observation interval of 30 seconds 
This is repre- 
sented by a distance of one twentieth of an inch. Hence 
a change in speed of a half a mile should be readily 
The advantages of this method 


represents a speed of one mile per hour. 


discernible on the plot. 
over the use of the log would seem to be manyfold. In 
the first place much shorter runs can be used to obtain 


the data desired than would be the case were a log 
employed. 
Furthermore, a record of the compass course com- 


pared with the plot will give one a very accurate line 
With- 
out going further into the advantages of this method 


on the leeway made in the case of a sailboat. 
it seems that there can be little doubt of the possibili- 
ties of it to anyone who gives it serious thought. Of 
course it would be necessary to obtain the co-operation 
of the War Department or the officers in command of 
considering the attitude of both 
toward 


convenient posts, but 
the Army Departments in the past 
all kinds of health sports, there should be little to be 
feared from opposition to the plan. 

If the work should perhaps prove too onerous to the 
regular troops stationed at a post, undoubtedly volun- 
teers could be obtained from the coast artillery reserves, 


and Navy 


who would be glad to co-operate in this work. 


Boston, Mass. HaroLtp H. Brown. 


The Introduction of Vaccination into the 
United States 
To the Editor of the ScrENTIFIC AMERICAN: 
read in a work, in reference to 
vaccination for small-pox, as follows: 

“Vaccination for small-pox was first introduced into 
this country in 1799, by Prof. Benjamin Waterhouse, 
first professor of medicine in Harvard University.” 

As a matter of fact, however, the practice of vaccina- 


I recently medical 


tion was introduced seven years prior to the date as 
ascribed to Prof. Waterhouse. 

As vaccination has become a very important factor 
in the general welfare of the country, perhaps you 
would care to publish a short statement of its introduc- 
tion into this country, as it may prove of value as a 


record. With your permission, it will be necessary to 
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quote a little from family history, the subject being my 
paternal grandparent. 

“William Yates was born at Sapperton, near Burton- 
on-Trent, England, November 13th, 1767. He inherited 
his father’s estates and titles, and was a cousin of Sir 
John Howard, the philanthropist, and Sir Robert Peel. 
He took up the study and practice of medicine as a 
pastime, attending the poor and needy free of charge. 

“Dr. Yates became distinguished as a philanthropist. 
He studied with Dr. Jenner, the discoverer of vaccina- 
tion, and became one of Jenner’s most enthusiastic sup- 
porters. Becoming deeply interested in the new republic 
(the United States), and its principles, he abdicated 
his titles to a younger brother and came to Philadel- 
phia, Pa., in 1792, bringing with him some of Dr. Jen- 
ner’s virus. He then 
Philadelphia, and practised vaccination there and else- 
where for many years. Having made the acquaintance 
of Judge Cooper of Otsego County, N. Y., Dr. Yates 
in the same county, 


made public the discovery in 


purchased a large tract of land 
where he resided until his death, March 7th, 1857.” 
It may be worth noting that the method first used 


by Dr. Yates in vaccinating was to apply it to the 
hands and between the fingers in imitation of the 


natural way “cow-pox” was acquired by the milkmaids 
in England. 
If there is record of vaccination prior to the above 
date I should be glad to be advised. N. S. YATES. 
Honeoye Falls, N. Y. 








The “America’s” Trip Postponed 
The Test With Three Motors 
By Our Staff Correspondent at Hammondsport 


URSUANT to the announced in last 


week’s NScIENTIFK 


programme 
AMERICAN, Mr. Curtiss installed 
in the airboat “America” a third 90 horse-power motor 
and a direct-connected 8-foot Garuda propeller which 
protruded before the leading edge of the top plane, 
while the engine rested on a trestle work supported by 
the main Along each of the flush 
with the chines, he attached an early type of efficient, 
bilge-keel-like, planing fin, 18 inches wide 
at its rear end, and point at its front, 
where it terminated with an upward bend, near the 
These fins, as the vessel acquired headway, were 


spars. side bow, 
unbuoyant 
curved to a 


prow. 
to exert a dynamic lift and enable the boat readily to 
mount the water surface and plane efficiently before 
rising into the air. The third motor was cranked from 
the aviator’s seat by cable leading to a 
ratchet crank on the of the shaft. 
These changes occupied the workmen from Saturday 
evening, July 18th, to the following Wednesday night. 
Next morning Mr. Curtiss, as pilot, launched forth 
with five additional men and sufficient 
ballast to make a total load of 4,500 pounds. 
the full thrust of her Garuda and two Olmstead pro- 
pellers the great craft came quickly to the surface, 
planed handsomely, and rose into the air with great 
She was attended by several motorboats bearing 


pulling a 


rear end engine 


supplies and 
Under 


ease. 
expert witnesses, and by the Curtiss “scooter” carrying 
three naval officers, and skimming over the surface at 
A large throng of citizens and tour- 
Going from 


40 miles an hour. 
ists witnessed the event from the shore. 
shore, Mr. Curtiss quickly distanced all the water craft. 
Returning with throttled engines, he played the “Ame 


rica” in hundred-yard bounds along the surface, fol- 
lowed at even pace by the strenuous scooter and the 
three naval officers, their hair streaming and _ shirt 


sleeves fluttering. It was a novel sight, this saucy sea 
dog straining at terrific pace, as if to devour the great 
red-winged whale, frolicking along without effort a 
yard or two above the water. On a subsequent trial 
enlivened by boatloads of 
moving-picture operator standing 
launch and turning his 
and gravest attention to 


the scene was spectators, 


men, and a 
swaying 


sublime energy 


camera 
erect in a 
erank with 
business. 
In the early evening Mr. Curtiss made a triumphant 
flight which seemed to justify his best expectations of 
the third motor. Taking with him three passengers 
and enough supplies and ballast to aggregate over 6,100 
with as much ease and 


naphtha 


pounds, he flew the “America” 
security as he had ever done with the lightest burden. 
The useful load was 2,600 pounds, all that seemed nec- 
essary for a non-stop flight to the Azores, even with 
three motors running. 

Next evening a run was made to find the rate of fuel 
consumption. Porte and Hallett flew light to Pen Yan 
and return, thus doubling the length of Lake Keuka, and 
covering forty-four miles. The third motor was inactive, 
but turned slowly under the wind-mill torque of its idle 
propeller. The fuel averaged about a 
pound and a half per mile, or was so reported. At full 
load the rate would be rather more. Thus over 1,800 
pounds, say a ton, of gasoline would be required for a 
fair run to the Azores. This taken from 2,600 pounds 
useful load leaves 600 pounds for pilots, provisions, oil, 
and a little margin of fuel. As ouly one pound of fuel 


consumption 


99 


per mile had been allowed in previous estimates, this 
run was disconcerting. Further tests were required to 
improve the efficiency of the propulsive system and of 
the craft as a whole. It was also recalled that during 
the past month slight accidents had 


which, should they occur at sea, might terminate pre 


some happened 
maturely the transatlantic voyage. 

Next morning, July 25th, Mr. Curtiss 
to Mr. Will Gash, Rodman Wanamaker's representative 
at the trials, a flight till 
October. August was too near; September too stormy 


recommended 
postponement of the ocean 
Less than a week remained to perfect the “America’ 
and ship her to New York, for the boat of August Ist 
so that she could sail from Newfoundland by the fuli 
moon. In so brief a time, many improvements wouid 
have to be left untried; some blemishes left unremoved 
which might jeopardize the success of the voyage. Mr 
Gash, after consulting Lieut. 
of Mr. Wanamaker, to Mr. 
all, Mr. Wanamaker's chief objective was not so much 
flying the Atlantic as craft 
flying it with security 

The “America” 
be remodeled in 


Porte, agreed, on behalf 


Curtiss’s proposal. After 


perfecting a capable of 
and precision 

returned to the 
with the 
Her bottom would be lengthened and more grad 


was now factory to 


accordance month's expert- 
ence, 
ually rounded upward toward the prow; it would also 
be widened to give the effect of tue very efficient plan 
ing fins. The flat, the 
fore part of the bottom would become more deeply con 
The vibration of the 


Various 


step would be more nearly 


cave toward the prow. motors 


corrected. minor improvements 
would be made, and the airboat would be ready for a 
new trial in about two weeks. In the meantime Lieut 


Porte and the other newspaper correspondents would 


would be 


discontinue their daily stories, retire from Hammonds- 
port, and allow Mr. Curtiss to pursue the even tenor of 
his way. 

difficulty the 
“America” is encountering of carrying sufficient gaso 
line for the long flight of 1,200 miles from St. Johns to 
the Azores, the Aero Club of America proposes to 
a supply boat on the Flemish Cap 
southeasterly from St. Johns, thus dividing the 
long lap into two of moderate length. As the first por 
tion of the flight would be made at night, it is believed 
that a flare on the supply barge would enable it to be 
easily found. 


In order to overcome the aeroplane 


locate 
shoal, 420 miles 


first 


Horace C. Hovey 


N noting the decease of Dr. Horace C. Hovey on July 

27th, 1914, at his 
his eighty-second year, we lost a 
to the SciENTIFIC AMERICAN. He was a 
by birth. His father, Edmund Otis Hovey, residing at 
Crawfordsville, Ind., founder, 
urer of Wabash College there, and occupied the chair 


home in Newburyport, Mass., in 


valued contributor 
western man 


was trustee, and treas 
of geology and chemistry. 

Dr. Hovey 
1855, and later at Lane Theological in 
he was ordained for the ministry, and became 
of Congregational and Presbyterian 
and western 
locating in New England, the 
His interest in geology never abated. 


Wabash College in 


IS57. In 


was graduated from 
IS5S 
pastor 
churches in the 
sections of the country, finally 
latter part of his lif 


eastern 


He was particu 
lariy at home on the subject of cavern geology and the 
origin of caves, especially the great Mammoth cave in 
Kentucky ; 1912 
there was published an authentic “Manual of the Mam 
moth Caves of Kentucky,” edited by Dr. Hovey 
R. Ellsworth Call, M.D., Ph.D., illustrated by 

and engravings, written in a popular, interesting style, 
and is a fitting memento of Dr. Hovey’s abilities In this 


also the Luray cave, in Virginia. In 


and 


maps 


He was an interesting and entertaining lec 
turer and a_ fluent 
Edmund Otis Hovey of New York, geologist and curator 
in the New York Museum of Natural History. 

member of the American Associa 
1 


Geological 


direction. 


writer. He leaves a son, Dr. 


Dr. Hovey was a 
tion for the 
Society of America, the 


Advancement of Science, the 
International Geological Con- 


gress, and Society of Spellology. 


The Current Supplement 


Tt HE opening article of the current Supptemeny No. 
2014 is intended to present to the general engineer 
an idea of what the Diesel engine is and to show its 
possibilities —The proposed improvement of the Nor- 
folk Navy Yard is and illustrated.—-Prof. 
Henry G. Gale writes most interestingly on the experi 
mental determination of the earth's elastic properties 

One of the most important contributions to the litera 
ture of the aeroplane is a paper which Mr. Frederick 
William Lanchester recently read before the Institute 
of Civil Engineers in London. It is entitled “The Fly 
ing Machine from an Engineering Standpoint,’ and the 
first installment of it is published in the current Sup 
PLEMENT.—A good account is published of the Lassen 
Peak eruptions with photographs.—Mr. A. J. Wallis 
Tayler’s paper on the preservation of woed is cop 


cluded. 


described 
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Taking the length of the main boom. 




















How Yachts Are 
Measured 


Determining the Rating of a Racing 
Yacht tor Classification and 
Time Allowance 

Wade 


By Herbert 'T. 
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Measuring perpendicular height of the mast. 


cee measuring of racing yachts for purposes of 
classification and time allowance presents many 


points of interest The subject not only has wide gen 
eral interest, but is of importunce at the present time 
in view of the coming races for the “America’s” Cup, in 


which the deed of gift and the supplemental agreement 


under which these races are sailed provide that the 
racing rules of the New York Yacht Club, with modifi 
eations duly agreed upon, should apply These racing 
rules, which are fundamental in American yachting, and 
which, as regards measurement and rating, it may be 
said, vary omewhat from those in force in Great 
Britain and elsewhere in Europe, provide that a yacht 


should be rated for classification and time allowance 


to a mathematical formula into which certain 


necording 
quantities derived from actual measurement enter As 
thns defined the measurement or rating of a yacht is 
product of the waterline length mul 


the 


vent of the 


tiplied by the root of sail area, divided by 


syuare 


the cube root of the displacement, or expressed as a 


formula: 


; LVS A 
Measurement 0.18 
vD 
This is the measurement and rating for classification 


allowance, but the rules also provide that a 


rated at 0% 


and thine 
shall by 


i) per cent of 


yawl per cent and a schooner at 


measurements as determined from 


The reason that the factor 18 per 


their 


the above formula 


used, is to reduce the numerical value obtained 


cent is 
a figure approximating the actual 
that a yacht of 50 feet 
length that 


from the formula to 


length of the yacht, so rating 


might cerrespond in somewhat to figure 


rather than to a numerical expression that otherwise 
wonid mean nothing 
This fundamental formula naturally is based on the 


longer the boat on the waterline the larger 


fact that the 


and more powerful it will be. Obviously, as the sail 
aren is increased, the rating which involves both speed 
and power should increase, but, as the formdla indi 
cates, it will vary not directly with the increase in 
the sail area, but as the square root; that is, four 
times the sail area would double the rating. On the 
other hand, a large displacement would act to reduce 

it i reported that evera foreign yacht clubs are now 
considering the adoption of the American heme of meas 


urement 


the rating; consequently the cube root of the actual dis- 


placement is used, so that an owner is encouraged to 


build a boat with a large displacement so as to secure 
seaworthiness. The length L, as used in the formula, 
is not, however, the actual load waterline length or 
anion = = — 
marr = “s Ihawe= I 2 ae 
b é ecan iewern 4 
4 epic aate i 
k : . 
eee 
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Diagrams showing the method of taking off the 
quarter-beam, sail area, and waterline 
measurements. 

distance between the points farthest forward and 
farthest aft in the plane of flotation: nevertheless this 
calculations are made, 
quarter-beam length, 
includes the load 


is the distance from which all 


including and 


draft. L 


the displacement, 
is a corrected length, which 





Measuring the hoist of the mainsail. 


waterline length plus one half the excess of the quar- 
the load water- 
the formula: 

VL. WoL. 

The quarter-beam length is a dimension measured in 
the middle fore-and-aft vertical 
from it equal to one fourth the 
tenth of its breadth above 
For boats over 100 feet 


ter-beam length over percentage of 


line length given by 


Percentage 100 


a line parallel with 


plane, at a distance 
breadth 
the load waterline plane. 
the percentage in the 
Provision is for bridging 
jogs or notches at the point of measurement to prevent 


waterline and one 
load 
above is 90. 


waterline formula 


made coneavities or local 
cheating the measurement. 

The quarter-beam provision is introduced to prevent 
the scow type of floatage, and, like other provisions in 
the racing rules, serves to penalize ships that might 
seaworthy, yet have a high speed 
fact, the 

and penalties aims at 


not prove generally 


under certain conditions. In whole general 


scheme of rating, classification 


the elimination of freak vessels. It might be said in 
passing that American design has moved away from 
freak vessels, and what exception could be taken to 


the modern American racing yachts in regard to their 
rather on structural feat- 


earried to 


seaworthiness must be based 


ures, as lightness of construction has been 
such a point that the racing yacht has had its weight 
reduced to a point where, if not comparable to an air- 
ship, yet it shows a marvelous degree of lightness that 
is not in keeping with with cruising 


strength such as might have been associated with cup 


permanence or 


defenders and racing yachts of an earlier date. 
In actually measuring a yacht, the official measurer, 
supplied with a steel tape carefully standardized, makes 


a series of measurements of and aboard the vessel. 
To obtain the actual waterline the tape is stretched 
horizontally on deck from the extreme bow of the 
vessel to the extreme taffrail and the distance noted. 
This, of course, requires that the tape should be 
stretched around the mast, and a correction for this 


amount must be made before the true length is 
found. Then from the extreme points at the bow and 
stern a plumb-line and bob is dropped, and the meas- 
urer, or one of his assistants, notes the distance on 
a floating batten, or spar, from the point of the bob 
to the point of contact of the batten with the bow or 
the The same takes 


small 


cutwater at waterline process 


(Concluded on page 105.) 





























Measuring the stern overhang. 


Determining the bow 


overhang. 
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George Eastman, 
who paid $300,000 
for the autograph- 
ing attachment to 
the kodak. This is 
one of the largest 
sums which has 
ever been paid out- 
right for an inven- 
tion. 








“Herrounlk Cut Pal XRAsA 


Record made on picture by means of Mr. Gaisman’s invention. 


The Autographic Kodak 
H tece autographic kodak attachment, of which we 
have heard so much, is located on the back of the 
camera. It is essentially a spring door covering a nar- 
row slot through which it is possible to write upon the 
film. 

The autographic film is different from other films in 
that it is made with a thin red instead of the familiar 
thick red and black (duplex) paper. When the small 
door in the back of the camera is open it is possible 
with a metal stylus or lead pencil, or any pointed in- 
strument to write on the back of the red paper, thus 
exposed. Between the red paper and the 
film is a strip of tissue paper. The tissue 
paper serves two purposes : it supplements 
the red paper in making the film cartridge 
light-proof, and it permits the recording 
by light of the writing upon the film. 

The device may be used either to record 
the title, place and date of the picture, or to 
make a record of the time, exposure and 
conditions of exposure. In other words, 
the autographic kodak is of equal value 
to the amateur and the professional. The 
amateur, perhaps, is taking pictures in 
unfamiliar territory. It may be several 
weeks before the photographer will see his 
developed films and prints from them. In 
the meantime he is likely to forget some 
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A Fortune for a Simple Invention 


The $300,000 Attachment Which Enables a Kodak User to Write a Record on an 
Exposed Film. The 


of His 





of the unfamiliar scenes or some of the unfamiliar 
faces. That cannot happen when the new camera is 
earried. With his stylus the photographer will write 
through the little door the title of the picture, or 
whatever notes he pleases. When he develops the 
film he will find his words recorded at the bottom of 
each film, to appear in the print he wishes or to be 
cut off once the picture is identified. The professional 
can record on every exposure light, conditions, stop, 
etc. When he comes to develop it he can easily see 
where he failed, and prevent a like mistake next time 
he goes out. 


\ EASTMAN KODAK COMPANY 


g 


jw 


TO NATIONAL BANK OF COMMERCE 


NEW YORK 
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Fac-simile of the check received by Mr. Gaisman. 


Inventor’s Account 


Device 





Henry J. Gaisman, inventor of the attachment. 


How I Came to Invent the Autographic 
Kodak 


By Henry J. Gaisman 


NHE real story of the invention of the autegraphic 
1 kodak dates back to the time when I first met Mr. 
George Eastman, a great many years ago. I had just 
invented and put on the market the auto-strop safety 
razor. About that time I met Mr. Eastman in an it 
formal manner, and tola him about the good points of 
my invention. Mr. Eastman was so interested that | 
sent him an auto-strop safety razor; he was se de 

lighted with it that he purchased a num 
ERA? ber of the razors and gave them away 
to his friends. 

In return Mr. Fastman gave me a very 


been interested in cameras, but the charm 
of photography soon asserted its sway. 
I began to think of ways in which the 
camera might be improved. It seemed to 
me that what the instrument lacked was 
some means of recording on the film Itself 
what pictures were taken and whew» the 
exposures were made. I am not going to 
tell you of the long period of doubt and 
anxiety which followed the conception of 





tielietiatintats the thought of a self-recording camera 


(Concluded on page 106.) 


fine kodak. Up to that time I had not - 
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¢ pen great Tesla apparatus of our phys 
tory vt cf ( eve of 


the Immaculate 





Moutreal, w ‘ iened bb my predecessor 
drewu, and w nstructed by his pupils 
he urrent f frequency which e1 
festa coil proper, is furnished by a 7-kilk 
forme entirely tmmersed in insulating oll 
ime hich me ire 27 inche in le rth 
17 la n width and height its 
rimar nil is « nected to the city light 
reuit of 115 volts and 60 cycles, Trom 
hich it take 1 irrent of GO amperes, 
Ite itu f i“ econdary current eX- 
oon 65.000 j proved by the 
ength of the pha hich has the flame 
ke amy ru mew in one of the photo 
grapl ondary current passes 
inte the pri il of the Tesla trans 
former, W » I mnected with a con- 
denser of 144 Leyade jars These jars 
i fille wit! md surrounded by ilt 
“ er which takes the place of the cus 
tomal metallic oatings, and which is 
overed by i tht iver of oll to prevent 
evaporatio ina 1 station \ rotary 
nterrupter, driven b an electric motor 
mployed in order to increase the fre 
TL 
1 } made important changes in the 
paratu tiretl reconstructing the pri 
mary of the ‘I i, and improving the in 
tation b mountin the wooden base 
glas upport The apparatus is more 
tha 7 feet " \ evylindrical cage, o5 
nehe iy ime te composed of 12 longi 
tudinal bat ~ inches long, carries the 
rimary oll, which cotsists of S turns 
of bra ibin emparated by intervals of 
] inches rhe diameter of the tube is 
inch, and i total length i 74 feet. 
[ts ends are « nected with the condenser 
um the rotary interrupte! Above this 
coll is a bridge, from the ends of which 
th secondary coll is uspended inside 
the primary by means of two ebonite rods 
10 inches long The secondary coil is 
nearly 7 feet long and more than 17 inches 


It is composed of more than 


in diameter 
1(4) turne of fine, enameled copper wire, 
insulated by layers of tarred paper and 
cloth. The maximum sparking distance is 
6 feet 8 inches usually, but it has ex 
ceeded foot Che park resembles a 
flash of lighting and, with its deviations 
attains a total length of nearly 10 feet. 
It produces #2 sound like a thunder clap 
that startles persons in the street, 400 feet 
( istant Although the apparatus is not 
connected either with an antenna or with 
ine earth. the und of the discharge is 
eard very distinctly through the tele 
phonic receiver at the wireless station of 
the Polytechnic School, a mile and a half 
iway, thix receiver also being disconnected 
from its antenna and the earth 

What, then, would be the result of con- 
necting this powerful apparatus to earth 
and to our experimental antenna, consist- 
of three wire each TOO feet long? The 
discharge would certainly produce a poten- 
tial difference of at least five million volts, 
but we have no apparatus with which this 


theoretical deduction can be verified. 
Che 


produces a deafening noise. 


of the primary coil alone 


This coil, by 


discharge 


induction alone, heats to incandescence a 
“volt lamp, inserted in a little coil of 
three turns at a distance of 3% feet A 
2-voit lamp glows brightly at the same 
distance, and a 12-volt lamp is heated to 


When 


connected 


whiteness at a distance of 54% feet. 


the terminats of the primary are 


by a iron wire 8 feet long, the wire 


Comrse 
heated to incandescence 
115-volt 


is almost instantly 


ind fused Sixteen lamps glow 


white when they are connected in series 


between the terminals of the primary 
4 Monumental Bibliography of Science. 
After a lapse of volume 


in 


hew 
of 


J years a 


has the Cataiogue Scien 


appeared 
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A Huge Tesla Apparatus 


A Coil With a Seven-foot Spark Gap 


By Father Francois Magri, S. J. 
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ica ibora tifie Paper published by the Reyal Society of Lon in all, 71 titles. In the preparation of the catalogue 
Conception don, viz., Vol. XIII, beginning the Fourth Series, which 1555 serials were examined. The Royal Society Cata- 
Father (ik is to embrace all scientific papers published during the logue grew out of a suggestion made by Dr. Joseph 
period 1884-1900, and winds up the work. This volume Henry of the Smithsonian Institution, to the British 

ergizes the ontains 11,551 entries of titles of papers by 2,001 Association in 1855, and the first volume appeared in 
watt tra authors whose names begin with A, and 51,720 entries IS67. The volumes of the first series include the litera- 
in a gla of papers by 6,928 authors whose names begin with B; ture of the years 1800-1863; those of the second, the 

literature of 1864-1873; and those of the 

third, that of 1874-1883. The fourth 

series will round out the century. Sup- 

plementing the volumes of the main 

work, in which titles of papers are ar- 

ranged under authors’ names, the latter 

being in alphabetical order in each series, 



































View of the primary and movable electrodes. 


of index-volumes is in course of 


publication, in which the periodical scien- 


a series 


tific literature of the whole century is 
grouped under appropriate subject head- 
ings. Three index volumes have ap 
peared, viz. Pure Mathematics, Me- 
chanics, and Physics (in two parts). 
There will be seventeen of these index 
volumes. Finally, the scientific literature 
since 1900 (including titles of books as 


well as of articles in periodicals) has been 


catalogued regularly in the seventeen an 
nual volumes of the International Cata- 
logue of Scientific Literature, which is 


published by the Royal Society on behalf 


of an international council. 


The Psychology of Catching in 
Baseball 
By Arthur Macdonald 


ee mieaggar getincabaia has developed a 
tribe of catchers who are clumsy on 
their feet, usually weak at the bat, poor 


base runners, and of very little value when 

Yet the catcher 
position, as direc 
Good field- 
who 


sent to other positions. 


has a most important 
tor and transmitter of signals. 
ers and hard hitters there 


not quick-witted, but never a catcher, who 


are are 


is the first to see signs of weakness in the 
pitcher, and sends word to the bench for 


another pitcher to warm up. Three years’ 


experience with a major league is re 


gurded as necessary to make a catcher 


competent. Only a few continue long 


enough to have such experience. 
hear 
in 


Good catchers say that when they 
the ball bat their 
stantly the ball, 
glances off the bat. 


touch the hands 


fly toward no matter 


where it Some after 


losing sight of a fly ia the sun have the 


ability to reach it nevertheless. 


Sometimes catchers are unjustly blamed 


for not putting a runner out who gets a 
big lead off the pitcher (who is really at 
fault). Here not only a good throw will 


fail, but it is often useless to throw at all. 
Catchers Make 
The catcher must throw from 


Good Many Unexpected 
Throws. 
unnatural position, and with a jerky 
tion of the Archer threw with a 


shap of the arm while standing flat-footed 


an 
mo 
arm. 
out base. 


and put on tirst 


The catcher signals second baseman that 


many 


he is going to throw the next pitched ball 
to him; the pitcher delivers it a little to 


one side, so that it can be handled easily : 
the shortstop knows the next ball will not 
be hit, and 
This unexpected throw often puts the run- 
A similar play is when 
time the ball 


can back up second base. 


so 


ner out on second. 


the runners move up every 
is pitched. If those on second and third 
both get well off the bags, the catcher 


again signals the pitcher to waste a ball, 
und makes as if he were going to throw 
third, but instead, throws quickly tu 
second and retires the there. Or 
makes as if he were going to throw to sec- 
beyond the 


to 
runner 


ond, but instead, throws just 
pitcher when the baseman starts for sec 
and he, without stopping, runs up, 
catches the ball and sends it home to re- 
-Abstracted 
Re 


tire the man seeking to score. 


from American Physical Education 


view. 
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A Wheelless Tractor 
YOMETHING reaily new in traction engines is un- 
Saal nowadays, since tractors have become fairly 
weil standardized and many of the odd types described 
in previous issues of the Screntiric AMERICAN have 
failed of commercial success. 
The accompanying illustration, however, seems to 
show a brand new departure from the 
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placed under the end of the bridge, and the damaged 
steel work repaired where necessary. 


The Hardening of Soft Fats and Oils 
bs was recently reported in trade circles that a Ger- 
man firm had secured a patent for hardening whale- 


LG3 


in: oils than in solid fats. Hence the point at issue was 
to supply liquid fats, or oils, with the missing hydrogen. 
It was a well-known fact that certain metals (as 
for instance, platinum when finely pulverized or drawn 
to form extremely fine wires) possess the peculiarity 
when in a freshly refined form, of absorbing gases, and 
more especially hydrogen, in large quantities which are 
again given off under favorable conditions 

Now Prof. Sabatier discovered that if 





caterpillar, or endless track, type which 
has become well established in this 
country 

Previous models of endless track ma- 
chines have had a_ three-point support, 
in that a front wheel or track was used. 
In this tractor the entire weight is borne 
upon the two tracks, each of which has a 
bearing surface 8O inches long in contact 
with the ground 

Two widths of track are provided—13 
and 30-inch, giving, respectively, 2,080 
and 4,800 square inches of bearing sur 
face This reduces the pressure per 
square inch to 5.77 pounds for the 13-inch 
track and 2.8 pounds for the 30-inch track. 
A 1,200-pound horse, wearing a No. 4 shoe, 
exerts a pressure of about 21% pounds 
to the inch in pulling, and a 170-pound 
man, with a No. 8S shoe, about 9144 pounds 
Hence this tractor is expected to work 


even under extreme conditions of snow, 


mud, or ice 








finely broken up metals (such as platinum, 
palladium, and nickel) be combined wiih 
hydrogen and other substances capable o 
absorbing hydrogen chemically, then thi 


process will actually take place. Fron 
this it was easy to assume that first ot 
all the metal takes up the gas, in order 
to transfer it at once to the body or bodies 
capable of absorbing it. To Dr. Normann 
the credit is due of first applying this new 
process to oils, fats, and blubbers 

In this way it has now become possibie 
to harden a cheap raw material; in other 
words it can be transformed into a sub 
stance of higher value. Fish-oil caniiot 
only be hardened, but it also loses its un 
pleasant smell and taste, and the hardened 
product resembles snow-white odorless 
and tasteless beef-suet. Olive oll, rape 
oil, groundnut oil, ete., can also be trans 
formed by this new process into a solid 


practically flavorless and aromaless tal 





low. Castor-oil becomes a hard, brittle 





Steering is accomplished quickly and 
easily by two foot-pedals, each ef which 
governs one of the independently driven 
tracks By slowing up or stopping one 
track, the other is made to do the driving, with a very 
short turn. as a result. Without a trailer, the tractor 
turns in a 1214-foot circle, outside measurement 

The long track is carried on a jointed truck, allow 


ing it to adapt itself to uneven ground. On the nar 


rower track unit a single steel casting takes the place 


of a built-up shoe and links. There are twetty-five 
units in each track. The tractor is moved forward by 
a sprocket meshing with the joints of the track, which 
lies stationary upon the ground as the truck wheels 
carrying the weight of the tractor roll over it 

A 6 by 7-inch 4-cylinder motor is used, delivering 20 
horse-power at the drawbar. Two speed, 
214 and 3% miles, both forward and re 


A new type of small caterpillar tractor. 


oil. This has again called attention to that most im- 
portant problem—How can soft fats and oils be hard- 
ened? At last it may be said that an answer has 
been found to the riddle, thanks to the untiring re- 
searches of Prof. Sabatier of Paris and Dr. Normann. 
For a very long time past chemists have been devot- 
ing their endeavors to increasing the melting point of 
liquid fats to such a degree that they would remain 
solid at all ordinary temperatures. The actual differ- 
ence between a solid and a liquid fat is really very 
slight ; both in common are composed of carbon, oxygen, 
and hydrogen, but the percentage of hydrogen is less 


body, which can be crushed and ground 
There is, 


just like sugar. however, sfili 

another point to be solved by chemist 
viz., the transformation of non-saponifying substances 
into such as are capable of saponification, whereby «a 
vast field of utility would be opened up to petroleum 
and, should it ever become possible to change petroleum 
into a sebacic acid from which a good odorless soap 
could be made, then a wide field of profit is opened up 
to the industrial world. In the very first place a 
marked drop in the prices of soaps in general would 
be induced. 

For the time being the Sabatier-Normann process 
will prove of special value to the whale-oil industry 
Just at the same time when this invention was per 

fected, fresh hunting grounds for whales 


have been found in the Southern Polar 





verse, and a belt pulley for stationary 
work are features 

The majority of these tractors sold are 
engaged in reclamation work in Louisiana. 
However, in spite of the higher cost, it is 
expected that they will become popular in 
general farm work, being especially 
adapted to use in small, fenced fields, and 
on land in a high state of tillage. There 
is even a prospect of successful use in 
cultivating cotton and corn, as the tractor 
can straddle rows until the plants reach 
a considerable height Partial arrange 
ments have been made for a_ trial in 
metropolitan street-cleaning work after 
the first heavy snowfall of next winter, 
and further fields in irrigation and road 
building work are opened by this unique 


construction 


Raising a Wrecked Bridge With 
Dredges 








Seas, and the catches are already exceed- 
ing the most sanguine hopes. In Norway 
the home of whale fishers, whale fishing 
companies sprang out’ of the earth like 
mushrooms, and the capital at present in 
vested in the industry is valued at 1) 
million crowns. According to the last 
returns 800,000 casks of whaie-oll wer: 
produced in one year; as a full-grown 
whale only gives 20 casks of oil, under the 
most favorable conditions, this means to 
say that about 40,000 whales are killed 
every year. As these creatures breed very 
slowly, it is feared that, should this 
slaughter be long continued, the whale wil! 
ultimately die out, and the government 


lay down laws 


interested now propose te 
regulating the killing of these mammals 
The fact that, for the reasons above 
stated, any flooding of the market with 
whale-oil is out of the question, is of 
special interest to all enterprises handling 
raw oils, because they perceive serious 


competitive product in the hardened 








\ STEAMER entered the Maumee River 
4 at Toledo recently, towing a 360-foot 


steel barge. A railway bridge was passed 


without trouble, but while going through 


Raising the span with two dipper dredges. 


whale-oil made by the Sabatier-Normann 
process. On the other hand it will give a 


great fillip to the cultivation of oi! pre 





the draw of the Wheeling and Lake Erie 
bridge, the barge slewed over sharply. 
Although the steamer cast off the tow 
line, the steel barge struck the bridge 
and wrecked the span 

The span measured 177 feet and weighed 
210 tons, but it was readily raised and 
reseated by means of two dipper dredges 
with a rated hoisting capacity of about 
ninety-five tons. Hoisting tackle was at 
tached to the booms of the two dredges 
and made fast to the lower chord of the 
span at the third panel from the end. 
Then the hoisting engines of the dredges 
were operated to lift the end of the span 
out of the water, and a water ballasted 
scow was placed under the span as near 
the end as possible, and blocked up to 
take a bearing against it. When the water 
was pumped out the scow raised the span 
high enough to permit of placing a second 
cow under the end. The span was then 








ducing seeds and trees in the tropics, 


Seeing by Wire 

l EPUTY CONSUL-GENERAL CARL 

Kk. LOOP of London reports that Dy: 
Archibald M. Low, a London consulting 
engineer, claims to have discovered a 
novel method for transmitting light by 
wire, the contrivance including a trans 
mitter, a receiver, and a connecting wire, 
with the transmitter a screen divided into 
a large number of selenium cells whose 
electrical resistance varies aceording to 
the light striking it. A synchronous 
running roller is passed over the sereen 
and includes a number of alternating con 
ductors and insulators, a motor driving 
the roller at a high speed. The invention 
is referred to by the inventor as a kineo 
matographic application of common ele 
trical principles, and while it has been 





tested to the equivalent of four miles, the 





xradually lifted high enough to be pulled 
back upon the masonry, false work being 


Repairing the span while it is supported by the scows. 


inventor sees no reason why it should not 
be effective for greater distances 
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RECENTLY PATENTED INVENTIONS | °F in any ether way subjecting the occupants 
7 — to neouvenler discomfort or danger of 
hese rien a yen to all pa rhe 

notices ar ted ungement | S'ckn 

with the invent fer l i n to tl CARRIEI OR CONVEYER l HASSEI 

Advert Depa I : 7 SCIENTIE I H, 1026 Ar St., Philadelphia, Pa This 

AMERICAN irrier recel holds, retains, and 

t | ted t I length of rod or bar 
ide fw 1 or ta ind the carrier or con 
Elevtrical Devices, er |i nstruct that. by its novel con 
ADVERTISIN MACHINE y « ScoTtT tructior 2 rod ar indow shade, or map 
17 N ) 1) i N I id j i diat tta d to it retained 
tising ne lapted in st t car it, and fir d secure held in place 
the | it P rte f band SAFETY DEVICE FOR SHIPS.—A. H 
a seri u ‘ : MATTHEW 1 Je e B. Provry, Colville 
and A : i et Wa I ntion relate to brake wings 
; . i t , 
at at ae r | ’ I ri 1 y ihe ‘ sé 
wi e dist q nk net t t I ind adapted to swing 
t it pede t ent of the ves 
pe . ! t t ! It pl ans for controlling 
’ t I t ind position them for 
it bdvert , ; ra re m, and to fold th into inopera 
t , , at t t 
: nad t tra es 
, HOLDER AND DELIVERER FOR DRINK 
a Ss q t 4 D olorado rings 
Of General Interest. ING rRAWS Rt. M. Reip, Colorado Sprit 
‘ I it ntion |} referet yr par 
IREPROOT! PARTITION M D 
to | t ] irging or distributing 
I I \ ‘ 
r ‘ yl they are dis 
1 ’ ' 
. ged t i ing designed to be 
. " 
. p t in attendant or person 
- : : gt tain one of the straws 
ng tl 
ah ‘ t ' FOUNTAIN SYRINGE PRESSURE CLAMP 
aa — ‘ ‘ M. J. Ra 2121 86th St., Brooklyn, N. Y 
Mr. R it has is nted a clamp which, wher 
LIFE PRESERVER.—D. | I } , ' 
I it t rf the iz. wi increas 
le I ; ' ; ; y ' 
t impinging t str of a sus 
af ind " rt 1 ’ 
; | led ig nd will ite pressure on ig 
t n tl \ ! I : 
not suspended, which would be very mnvenient 
and : ted ¢ t t o 
luring izes, or when there is no nD nient 
tl ft i 
r the suspension of tl fountain 
th a 1 water r per 
I Z rt I for ust intalr 
ring t xible ig type, and comprises 
tw rt ] t i 4 r 1 nr eans 
/ . ted id t 
- ting t i issociated with said plates 
(t (ee 
JUS SHIPPING CRATE.—H. B. Korr, P. O 
de +s. Box 1236, New Haven, Conn. ‘This invention 
t t t f nd shipping 
' ' | 1 , 
i + rt r reakabl 
| i \* natur to pl i separate ' er or 
} / i part nt I i wher it may 
) £ 1 y I ted ntact with a 
4 = : , 
wit } adja I I 
Ltr 7] 
5 \ POCKET CLIP FOR RETAINING ARTI 
CLES W I HiorrMa 5 Wayne St Jer 
‘ N J I i nti I I t irti 
particularly t » ket 
} | u s in a pocket tl gl 
| ] } I 
rt rp < t 
/ Mel 
| nd effect ur 
‘ ! t t nient inipulated 
"| im | t urti s, which is 
t ind relia in use¢ 
' Li ERVEF 
Hardware and Tools, 
— . .¢ P _ NON-SHORT-CIRCUITING PICK.—N 
o . ¢ mal I orr, 23 Brown St.. Flemin N. J This 
b i pr 
u I I pt tai I t I t r particularly to picks 
ur artic! P ‘ idapted r ir etrical railroad ymnstruc 
wat ma i i i. and ther work in which danger ists in 
tt I t nh pick it 1using short-| 
tir j of rent his is! 
SHIPPING PACKAGE.—H. 1 u ra ag es aatinceins (sn dione Scent asset 
ted 1 ti-part pick which ¢ odies 
Windeor Mfg f Windsor M 
‘ I cluding a point or digger and 

I ot ha ! to iy rt 

' ' | a tamper i | ing sleeve portions attached 

' cla I t p hold 

, i . to the hand na no manner, with insula 

: | r ’ ? ’ ’ I 
t t t ections for the purpose of 
ora p t isona t tt 1 - : I I 
trica eparating th in 
tin | rt it t i it 

tructur Ww ‘ packag , or J, Smiru, P. O. Box 4, Pooler, Ga 

ipment it iuet and rt tion relates to woodworking tools] 

bat tl r ' protected ind has particular ref to the construc 
I ] 
tion of rpenters lanes whereby the tool 

SANITARY SHIELD.—Jvuuia C. Kerver, 2 : 

. iy | idjusted or modified in size and there 

N aleigt AY \tlanti Cit N J rh 

mde to serve as a substitute for several 
shield has a pta rr iving d larg , | 
lifferent sizes of planes commonly required by 
ind ay for rting tl ! pt it 

proper positior r permitting tl rid 

uppert and nt ting t support > 

to the r ria ) idjusted to fit tl vy ( 

of the wearer t tl recepta b m : 
easily ined. and wherein the 1 ta 4 \ | 
6 shaped tt it innot led t j 
1 = 
rolle but wi i a5 re iin p ind 1h thresmesarneh 
proper ip t r d 1 l ' 
discharges CARPENTER’S PLANE. 

VENTILATOR WINDOW.—G. B. Ri } 

i176 E. 77th St.. Ma ittan, N. Y., N. ¥ The|a carpenter. It provides a tool which is 

obs here ” ide a window ash that idapted y tl provision of one or more ex 
tensions, to tak the place of a set of planes 

including a wothing or block plane, a jack 
plane, a fore-plane, and a jointer 

Heating and Lighting. 

PORTABLE RADIATOR HEATER.—M., 

Lewtess, Brooklyn, New York, N. Y. This in 

vention « pr nds the provision of a port 

ible radiator heater, the device being adapted 

to receive any improved form of radiator hav 

| ing suitable means for supplying water thereto, 

and carrying a burner for heating the water 

wr generating steam for heating purposes, 

| LANTERN I. Bartrox, J. Metsourn, F 

NeepuaM and J. G. Green, Cle Elum, Wash 

Addr« I. Gleysteen, care of Short & Gley 

teen, same place This invention relates more 

| especially to lanterns of the kind used in con 

| nection with acetylene gas, the more particu 

ir purpose being to provide a construction in 

v which the water tank and the carbid container 

issociated with the making of the gas, are con 

ENTILATOR WIND nected together by the drop pipe, and remov 
\ i 1 unit for purposes of lighting the 

~w!l roo ind other pu 

pia for t purpose of permitting the ACETYLENE GAS GENERATOR.—A. M. 

trance Into room of a sufficient sup; ‘ . care of Brazilian Consul, 17 State 

fresh air and it prod 1 direct St New York, N. Y. This invention relates 















































to acetylene gas generators, and has referet 
more particularly to g generators for incan 
descent burners comprising a gas-generatin 
chamber having eans incing the hamber 
pressure, and feeding means for the chamber 
ontrolled by the pressure balaneing mear n 
the gas generator the gas pressure is balanced 
by a hydrostatic head controlling the feed of 
carbid to the gas chamber 
DRAFT REGULATOR \. Hl. MARHENKE 
New York, N. Y This invention relates to a 
novel draft regulator for low-pressure st 
boilers re parti rly used for heating 
poses, the nstruction ng such that a deli 
ite regulation w 1utomatically ffected 
and aintained n after prolonged us« 
Machines and Nechanical Devices. 
CUTTING ATTACHMENT FOR SEWING 
MACHINES G. W PARKINSON and R,. 8S 
ProMPKINS, Beacon City, N. Y Address Lou 
H. Stotesbury, 55 Liberty St., New York, N.Y 
This invention provides an attachment 0 
sewing machines re specially designed 
\ urate eutting tl welt on the bri 
t it during t t t a tit 1 
in | ind Ww t tiff ng wir 1 
it rted in t welt 
CABLE EXCAVATOR \. D. HAapsel ur 
( Ex itor ¢ 410 Arcad Bidg 
Philadelphia, I This is ntion it t 
ivators t i type and has part 
ir refere! t pr d ins for faci ’ 
ing tl oading, tt porting ind dumping 
‘ rations r ' power stat t 
end of tl excavation 
RECORDER E. Scuvucn, 25 Giselastra 
Munich, Bavaria, Ger 7 This re ler is 
re ia d rou I n t 
wit ny K press ing 
press r s t ind arrar l 
t rnish a permanent 1 rd of t qualit 
ind quantity tl work and the work d 
by the ichin ind work I it tl s 
ti nabling the workmen to a irat 
tl pressure tl i I r pr 
ined period of t 
WASHBOILER A. ( E ERN, R. N 
Marion, Wis rhe pur n this s Is 
to pr ide a iler ins is | d 
r insing clot x hanically 
itior f liquid holding in solution a ns 
ing d rhe i ed inis 
1 ar lesired shape to fit ar 
er 
LOOM ATTACHMENT en OM 
Riverview St Fa River, “Mass I 
tier here i t pr ld in attact nt ‘ 
the tens t warp im is t 
rectly by t veig th: 
ind wherein t hanis s r vod 
that as tl vari ds fr t i t 
sion wi automatically decrease 
Prime Movers and Their Accessories, 
ENGINE.—G. Procnazka, 6610 19th <A 
Brooklyn, N. Y More specifically this i 
| tion relates to a rotary engine having 
| rotor provi t 1 oti luid i 
secondary rotor 1 vable vit th rotor 
and entri with respect theret s 
iry the ipacit ft oti fluid " I 
ind adapt the ’ for use as a ce pression 
hamber, and a turbir lement adapted t ! 
ceive motive fluid under compressior I t 
motive-fluid chamber 
AIR VALVE FOR INTERNAL COMBUS 
TION ENGINES A. G. GARBUTT, Stater 
Ga The purpose of this invention is to pro 
ide a valve to be connected with internal 
combustion es and preferably sunted 
upon the manifold pipe of the engine for con 
re YAP 
VW 
in 
y= | fe) 
9X. 
Z 
Qa 
La 
YS 
AIR VALVE FOR INTERNAL COMBUSTION 
ENGINES, 
trolling or at least modifying the air supply 
rhe valve is made automatic in its action and 
controlled by the degree of vacuum obtaining 
in the manifold pipe so as to increase the air] 
supply as the vacuum diminishes and to di 


minish the air supply as the vacuum incré 


ases 


Railways and Their Accessories, 





RAILWAY TIE AND RAIL FASTENER 
H. A. Bergquist, St. Croix Falls, Wis This 
invention provides fastening means involving 
simple implements that will not be liable to 
become loose as are rail spikes of the usual 
form; provides a fastening means that may be 
quickly and conveniently applied to the rails 
and ties, and as readily removed when re 
quired, and provides a fastening means having 


the required strength to withstand the strains | 
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j of use while at the same time involving a 
minimum cost 
Pertaining to Recreation, 

LAWN GAME.—J. Norton, 700 E. 165th 
St.. Bronx, N. Y., N. Y. The primary object 
here is accomplished in the provision of a lawn 
game commonly known as “Lawnette,” and the 
same consists of a projecting apparatus having 
means for anchoring the same to the ground 

ich apparatus being pivotally mounted so 


s to be adjusted at different inclinations, 

reby balls designed for use with the appa 
ratus may be projected at different elevations 
nd distances therefrom 


Pertaining to Vehicles, 











BRAKE OPERATING DEVICE M K 
I’ve, Marlinton, W. Va An object bere is to 
I ide a devi which will positively hold the 
rake in its operative position, but which may 

ily moved to release the same with a 
ini m effort Further, to provide a remov 
I hich may be taken out when the 

g is being loaded, and which may be re 
I d wi the loading is finished, thereby 

ilitating the loading operation 

rRACTOR R. Marsu, Weldon, Ill. This 
invention relates to tractors, and more par 

lar to an impreved construction of pilot 

guide wheels for tractors or other machines 

1 similar nature It provides a pilot wheel 
W driven by the propelling means 

the ichine and at the same time be 
turned in any direction for guiding the tractor 
It a provides a pilot wheel which may be 
reversed 

GARAGI J. A. Varian, 76 Ward St., Nor 
walk, Contr rhis invention provides for in 
stalling r oving cars without collisions 
and t } ind also for obviating the neces 
sity n exte uuilding construction 
whi is now I iry, due to the fact that 
t loor spaces are left generally clear but 
weak d reason of the bridging of the full 
widt r I f tl garage by floor beams 
\ t present invention permits of a maxi 

int of storage space and weight to 
supported within a predetermined area. 

AUTOMOBILE ATTACHMENT Kk. F. Mar 
. Buras P. O La This attachment is 

ipted r in freight irs, and the in 

provides inis in connection with 

i d freight ir for supporting auto 
iles during shipment, in ich manner that 

t i is prevented fro ovement 











AUTOMOBILE 


ATTACH MENT. 





either longitudinally or laterally with respect 
to tl ir and is firmly clasped to the car, and 
rein the mechanism is so arranged that it 

ed into or out of operative posi 

tion, and beneath the level of the floor of the 

r, to prevent interference with other freight 

ien the car is used for other purposes 

Designs, 

DESIGN FOR AN EMBLEM OR BADGE.— 
G E NERNEY Address The Charles M. 
Robins Co., Attleboro, Mass. This ornamental 

comprises a heart within which is 
placed the head of a moose Attached to the 
heart is a conventional ribbon bearing the 
egend “‘“Mooseheart 

DESIGN FOR A BUTTON.—J. F. Byrne 

ire of City tutton Works, 374 Second Ave 
New York, N. Y¥ In this ornamental design 
for a button the article is of oblong shape 
and its plan view, side elevation, and end 
presentation show a button of attractive and 
graceful lines 

NoTE Copies of any of these patents wil 
be furnished by the ScriENTIFIC AMERICAN fol 
ten cents each Please state the name of the 
patentee, title of the invention, and date of 
this paper 

We wish to call attention to the fact that 


we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 


ipplications, irrespective of the complex nature 
of the subject matter of the 
cialized, technical, or knowledge 
quired therefor 
We 
world 
trade-mark applications filed 
foreign to the United States. 
Munn & Co., 
Patent Solicitors, 
361 Broadway, 
New York, N. Y. 


involved, or 


scientific 


spe 


re- 


throughout the 
who assist in the prosecution of patent 
in all coun- 


also have associates 
ind 


tries 


Branch Office: 
625 F Street, N. W., 
Washington, D. C. 
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Trave Marks 
DESIGNS 
CopyricHTs &c. 


INVENTORS are invited to communicate with 
Munn & Co.. 361 Broadway, New York, o 
625 F Street, Washington, D. C., in regard to 
securing valid patent for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secure 

A Free Opinion as to the 


protection 


probable patentability 


of an invention w be readily given to any inventot 
furnishing us with a model or -" h and a brief de- 
scription of the device ir — communications 
are strictly confidentia uv Hand. Book on Patents 
will be sent free on request 

Ours is the Oldest agency for securir g patents; it 
was established over sixty-five years age 

All patents secared through us are described without 
‘ost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office 625 F St.. Washington. D.C. 


“Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 

















AGENTS WANTED 


AGENTS. 500% Profit, Free Sample Gold and 


Silver Sign Letters for store fronts and office win- 
dows. Any one can put on Big demand every- 
where Write today for liberal offer to agents 
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Metallic Letter Co., 438 N. Clark St., Chicago, U.S.A. | 

BOOKS | 

DO YOU WANT to understand the Gyroscope and 
its modern application? The Gyroscope. Theory 


and applications, $1.50. The Atmosphe re A manual 
of Meteorology, $1.50 Spon & Chamberlain, N 


BUSINESS OPPORTUNITIES 


SIDE LINE SALESMEN, ATTENTION! This 
year's proposition the best yet. Get in touch with us | 
for premium proposition We guarantee our goods 
to sell, or take back unsold goods. Canfield Mfg 
Co,. 208 Siegel Street Chicago, Il) 


START an original mail-order business. Honest, | 
independent. Small Capital New Methods. Sole | 
Rights Big Money R. Clement Moore, Business | 
Specialist, New Egypt, N. J 








INQUIRIES | 


Inquiry No. 9375 Wanted the name and address 
of the manufacturer of a separ able fastener, invented 
especially for shoes and other articles 

Inquiry No. 9376. Wanted, the name and address 
of a manufacturer making clock-work mechanism for 
running window display machines as employed by 
safety razor manu facture 

Inquiry No. 9377 Wanted, the 
dresses of factories making farm 
export 

Inquiry No. 9378. Wanted, the name and address | 
of a manufacturer of smooth metal mirror frames, 
such as are sold in 5 and 10 cent stores, with a mir- 
ror and a cardboard back 

Inquiry No. 9379. Wanted 
tion desired concerning 

Inquiry No. 9380. Wanted the name and address 
of a manufacturer of burners and handles for gas- 
heated sad iron 

Inquiry No. 9381. Wanted the name and address 
of manufacturers of vacuum adhesive hangers or 
other appliances for hanging cards, frames, charts, 
etc., to walls of buildings 

Inquiry No. 9382 Wanted the name and address 
of a manufacturer who can make a small or large 
quantity of sugar bowls with trade marks incorpo- 
rated therein 

Inquiry No. 9383. Wanted the name and address 
of a manufacturer who can make clock movements 
suitable for fly trap. They must be furnished at | 
low cost and must operate a belt for a period of 
from two to four hours, or more 

Inquiry No. 9384 Wanted the name and address 
of a Company that can manufacture a combined 
toothpick and toothbrush made of special wood 

Inquiry No. 9385 Wanted the names 
dresses of manufacturers of machines used for 
forating music rolls for automatic pianos 


names and ad-| 
implements for 


m eteorites—informa- 


available specimens 


and ad 
per- 


Technical Schools 


READERS SERVICE—Hardly a week passes 
but the Editor receives letters from readers of the 
Scientific American who ask him whether they shall 
send their boys to a technical school. Whether a boy 
shall become an engineer, a chemist or a naval archi- 
tect are questions that puzzle parents The Editor will 
be pleased to aid readers of the Scientific American 
in deciding the matter of technical education for 
their sons. Address: Educational Bureau 








Polytechnic Institute of Brooklyn 
COLLEGE OF ENGINEERING 


Day and evening courses leading to the degrees of C.E., E.E., 
M.E., and B.S. in Chemistry; also graduate courses in Science 
leading to the degree of Master of Science. 


FRED W. ATKINSON, Ph.D., President. 





NEW YORK UNIVERSITY | 
SCHOOL OF APPLIED SCIENCE 


offers to graduates of approved high schools four- 
year courses leading to the de grees of Bachelor of 
Science in Civil Engineering, in Mechanical En- 
gineering and in Chemical Engineering 

Bulletin upon application to 


G. C. SPRAGUE, Registrar, Washington Square, N. Y. City 








LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institut 


Formerly Fa Peoria, Hlinois 

suns lh logi = Largest and Best Watch School 

. Institute in America 

(This entire bui 
sively f 









Iding used exclu 


this work) 


We teach Wat > Work, Jewelry, 














Lk { Tuition rea » Oare ne 
rs . 2 5 Bes rooins near school at moderate rates. 
= “* Send for Catalog of Information. 





| reference to 


| highest sheave in the mast or topmast, 


| boom 


SCIENTIFIC AMERICAN 


Che Wuest 
Cold Ligh 


Talks about MAZDA No.5 


Measuring a Racing Yacht 


(Concluded from page 100.) 


place at the stern, and the sums of these 


distances subtracted from the “overall 
length on the deck gives the actual load 
waterline. For ordinary American racing 


yachts the load waterline plane is estab- 


lished each season and permanently 
marked at bow and stern and on each side 
of the yacht the 

breadth, this plane being 
sible the plane of flotation when in racing 


trim. 


near point of greatest 


as nearly as pos- 


The displacement is obtained either by 
weighing the yacht or by a computation 





waterline 
and the area 


where the load is divided into | 


ten equal parts, of the im- 


}mersed cross-sections found in square feet. 


load 
cubic 


these areas and the waterline 
the displacement in feet is 
a formula known as Simp- 


From 


calculated by 


son’s rule. For determining the quarter- | 
beam length a large floating Y-shaped | 


wood caliper is used to measure the over- 


The draft also of a racing yacht always | 


must be considered, as any excess over 
a fixed limit is penalized. This limit is 
taken at 16 per cent of the load waterline 


excess of draft exclu- 


| 
hang. | 
| 
| 


plus 1.75, and any 
sive of the centerboard as obtained by this 
calculation is to be multiplied by 3 and 
added to the rating. limit 
to the actual displacement of a yacht, ac- 


There is no 


cording to the rules, but the cube root] 
of the displacement factor D as used in 
the measurement formula must never ex- | 
ceed 20 per cent of the load waterline | 
plus 0.50. If the actual displacement is | 
|smaller than that allowed by this limit, 
the actual displacement is used in deter- 
mining the measuring, but if the actual | 
| displacement is greater, then the limit- | 


ing value of the cube root of D is em-| 
ployed. 

The measurer 
with the hull, but, as 
further reference to the original formula, 


not only is concerned | 


will be seen by 


with the area of the sails obtained from 
actual measurements, both of them and of 
the The data he 
such measurements 
the 
In measuring the mainsail and topsails of | 


mizzen 


must secure in 


apparent by 


spars. 
will be 
accompanying diagram. 


sloops, schooners, and yawls and 


three-masted schooners, | 
length of boom | 


to out- 


and topsails of 
ete., he must obtain B, the 
from after side of 
the length of gaff 
measured from the | 


neasured mast 


1 
i board end; G, when ly- 
ing on top of the boom, 
afterside of mast to outboard end; P, a | 
the | 
top of the 


perpendicular to be measured along 


j}afterside of the mast from the 
or | 
| from the juncture of the mast or topmast | 
with the eyebolt or pennant of the highest | 

block, to the upper side of the | 
when touching the upper part of} 
neck; H, a perpendicular to be 
measured along the afterside of the mast 
from the upper the 
touching the upper part of the goose-neck, 


| halyard 
the goose- 
when 


side of boom, 


to the lower edge of a black band, at 
least 1 inch in width, upon the mast, above 
which mark the throat cringle of the 


mainsail shall not be hoisted; D, the diag 


onal, which is calculated as follows: 


D = 0.96 V B? + H? 
and 7, the length of the leech of the work- 
ing topsail or 
from the 
hard taut. 

The mainsail area 


to be measured 
stretched 


jib-header, 
sail when dry and 
is obtained from the 
measurements by multiplying the 
bottom by the perpendicular 
and to the product adding the 
gaff multiplied by the diagonal, 
two, expressed 


above 
length of 
height, 
length of 
the sum being divided by 
in a formula as follows: 


BxXH+GxD 


») 


To obtain the area of the working topsail 
the area of a triangle whose | 
H, and T is ineluded, | 





or jib-header, 
three sides are G, P 
while in pole-masted vessels carrying sprit | 
topsails, the length from the highest point 
of the sprit to the upper point of meas- 
urement of H shall be used instead of 
P—H in computing the area of the topsail. 

To determine the area of the headsails, 
the quantities required are J, the distance 
the where 





from foreside of the mast to 


105 





WITCH on the cur- 

rent that causes an 

electric incandescent 

lamp to glow. What 
happens? You get light, but 
also heat. Since your eye is 
a special instrument particu- 
larly sensitive to light, since 
you read a book with light 
and not with heat, the more light that 
you get from your lamp the more sat- 
isfactory should be the result in every 
way. AQ light which is brilliant but 
cold would represent the ideal of 
efficiency. 

Whether or not this ideal is reached, 
the incandescent electric Jamp will 
grow steadily colder, steadily more 
efficient, thanks to the Research 
Laboratories of the General Electric 
Company at Schenectady. 

In these laboratories a corps of 
picked men, each an expert in some 
phase of illumination, men who are 
in communication with the foremost 
European investigators of light, are 
constantly at work. After many 
months of patient experimenting the 
art of drawing tungsten into a delicate 
wire was developed in these labo- 
ratories. Thus it became possible to 
make the new filament which glows 
in the MAZDA lamp of today and 
which has supplanted the old carbon 
filament because three times as much 
light can be obtained for a given 
amount of current. 

The Research Laboratories of the 
General Electric Company represent 
almost every branch of technical 





= 


knowledge—chemistry, metallurgy, 
physiology, psychology, physics, 
microscopy, engineering, optics. 


In these laboratories scientists con- 
duct many researches along advanced 
theoretical lines. What is the secret 
of the phosphorescent glow that em- 
anates from certain marine animals 
and decaying organic matter? 

Why can the glow-worm shine in 
your hand and never burn your skin? 
What is the exact color of daylight? 
Is the best artificial light a miniature 
sun or a body with a brilliancy not so 
white? Scores of such problems must 
be attacked in the quest of the ideal 
light. 

But even more important commer- 
cially is research that gives promise of 
immediate results. Suppose that 
chemists, for example, discover a way 


You can hold a glow-worm in your hand—the 

light is cold. © It is one object of MAZDA 
ervice to neem the secret 
of cold light. 





—_ 





“Not the name 


of a thing 
but the mark 
of a Service” 











of preparing an element so 
that it is able to yield much 
light without breaking down 
readily under the electric cur- 
rent. Their discovery may 
mean the birth of a new lamp, 
or it may come to naught. It 
} must be subjected to critical 

study by other scientists. The 
physicist steps in with his analytical 
instruments to discover how much of 
the glow that comes from the new 
material is light and how much is heat, 
in other words, how much more 
efficient is the new material than any- 
thing thus far discovered; he estimates 
what is the candle power of the new 
material for a measured amount of cur- 
rent; he devises better physical condi- 
tions for the material to perform its 
function. Next, the microscopist, per- 
haps, studies it to learn how it with- 
stands the pitting and the scoring action 
of the current. 





Thus the new material is passed 
through successive jaboratories, from 
scientist to scientist, from engineer to 
engineer. If the discovery proves to be 
of commercial importance the General 
Electric Company transmits it to its 
own lamp manufacturing centers at 
Cleveland and Harrison and to othe: 
companies entitled to learn of it. 

This constant research, this cease- 
less effort to improve the incandescent 
lamp, this transmission of an impor 
tant discovery from the General Elec- 
tric Company constitute MAZDA 
Service. When you see MAZDA on 

bulb, think not of the shining lamp 
itself, but of the Service received by 
its particular authorized manufacturer, 
of the thousands of experiments that 
had to be performed, in his interest oe 
your interest, of the hundreds of ligh 
producers that were developed ~ 
tested before one was finally selected 
and included in the MAZDA that 
you screw into its socket. 

Because the work of the Research 
Laboratories is never ended, MAZDA 
Service is continuous. As new dis- 
coveries are made that bring us a litrle 
nearer the ideal cold light they wiil 
be applied in making new lamps, 
which like their predecessors will be 
marked MAZDA. Hence MAZDA 
will always be found on the latest 
lamps evolved by MAZDA Service 


a lamp in which the best scientific 


thought of the time is embodied. 
@ 


GENERAL ELEcTRIC 
COMPANY 
















MAZDA Service means constant 
experi i tant testing, 
constant selecting of new develop- 
ments in nang oe light. Special- 
ists in every — ch of science are 

in task, al 
with the aim = making MAZDA 
always the mark of the furthest 
advance in the science of illumi 
nation. Here a microscopist is 
shown at work. 
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The moment you 
start to run a new car 
Friction begins its sly 
work of depreciation. 


DIXON'S 


Graphite 
Lubricants 
tie Friction’s hands and 
draw its teeth. 


Equally good for motor 
cars and motor boats. 


THE JOSEPH DIXON CRUCIBLE CO. 


do 
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the foremost edge of the sail cuts the bow 
prit, and P,, a perpendicular measured 
along the forward side of the mast from 
the top of the highest sheave to the deck. 
The spinnaker boom is measured when in 
position, and at right angles to the center 
line of the boat from its outboard end to 
the center of the mast, and this length in 
yachts over 31 feet rating is limited to 
base J of the fore-triangle, and in yachts 
$1 feet rating and under by 40 per cent 
of the entire base line determined by the 
sum of B plus J plus the diameter of the 
mast at the boom goose-neck in the case 
of single-masted yachts. Any excess in 
length of the spinnaker boom over the 
above limits must be added to the base J 
of the fore-triangle when computing the 
area of the headsails The area of the 
headsails is determined by multiplying 
the base of the fore-triangle J by the per 
pendicular altitude P,, dividing the prod 
uct by 2 and taking SS per cent of the 
result Phe total area for the use in the 
measurement formula is obtained by add- 
ing the area of the mainsails, topsails 
and headsails; certain modifications ap 
plying to yawls and schooners. The ex- 
cess of area of a club-sail over that of | 
the working topsail is not considered un 
lless it exceeds 150 per cent of the area of 
the latter 

Rating as obtained by the measurement 
formula not only gives the classifications 
of the yacht and indicates the class in 


is entitled to race 
for 


time 


which it 
the 


allowance d 


basis 
The 
fundamental 


nishes a computing 
lowance 
the 


yacht of 


upon assumption 


rating measurement R w 


nautical mile in the number of s 


the 


given by formula 


2160 
183.62 

VR 
the 
different 


the 


Accordingly allowance 


yachts of 


per 


tween ratings 7 


will be given by formula 


2160 2160 


\ VR 


| From this, there has been 
lan elaborate series of tables whicl 


the 
yacht shall 


lcate allowan 
one 

the rating in feet 
| 


time 
to 


amount of 


give another ba 
and decimals of 
The theory of yacht rating and me: 
absolute equali 
different 


possible 


to secure 


of 
best 


ment 


vessels SIZeS 


tween 
design 


the 


serviceable 


; encourage 


upplies and seaworthy 


rather than racing machines. 
there important 


those fc 


Vhen comes an 
such 


the 


as 


of competitions, 


|" America” fundamental ri 


| rating ul 


| bortance, and while they may be m 


as regards changing the trim duri 


racing, and in other mir 


they 


season of 


spects apply essentially 


vet 


lined above. 


New Facts About Parasit 
called 
similar a 


AL | rz ooro1isrs have often 
| £4 tion to the fact that 


parasites of neighboring specie 





have 


| that the resemblance of parasites 





jconcluded from resemblance of tl 
mals upon which they live, a well 
example being that of the anthropoi 
jman. M. Fischer, professor of bot 
| the Berne University, shows that th 
}relation is true for the case of 
Correct results, however, are obtai 
observing what can be called th 
| parasites, for animals as well as 


| these being the ones that never 


and which are adapted 


cial conditions of life. Among the 


| 

| Specimens, 
| . 
| table parasites, 
| 


| dinés follow this rule, and 


never been cultivated with success 
the particular plant which 1 


He that 


} upon 
| 
| them. shows on one ha 


worked 


and 


nd measurement obtain a new 


they 


but also fur 
time al 


epends 
that a 
ill sail 


econds 


mile be 


amd R 


out 


» indi 


‘e that 


sed on 
feet. 
ausure 
ty be 


which 
boats 


series 


vr the 


les of | 


im 

odified 

the 
re- 


ng 


or 


as out 


es 

atten 
nimals 
~s, and 
can be 
1e ani 
known 
ds and 
any at 
e same 
plants 
ned by 
e true 
plants, 


leave the 


to spe- 


> vege- 


the spores known as Uré- 


have 
except 
larbors 


nd the 


“Towa which are related to the Urédinés 


almost exclusively upon the re 
the 
that species resembling this 


| live 


tatives of same family, and 


other 





only on closely 
plants of the same genus or species. 
OR, | the parasite forms of the genus Ra 
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} us avoid making this a too 


How I Came to Invent the 
Autographic Kodak 


(Concluded from j 101.) 
The actual mechanical part, that is, the 
ismall door giving access to the film, was 
comparatively easy, but the paper cove 
ing for the film kept me pretty earnestly 
employed for almost three years 
It was necessary to find a coating for 


the paper which could be completely 


shoved out of the way as the stylus passed 
} through, giving a free access to the light. 
I may say that experts said it could not 
be done, but I persisted and eventually 


discovered a waxy compound impervious 


to moisture or to climatic influences, with 
which to coat my paper. 

The invention was then ready to offer 
to Mr. Eastman. Mr. Eastman saw the 


possibilities of it at once, and he requested 


time in which to have a search made, not 
only in the United States, but in Germany 
France, and England as well. This was 
necessary in order to demonstrate that 
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$300,000 


able lastman 


Eastman thereupon me 


for my rights in the patent. I considered 
the matter carefully, and two days later 
received a check for the amount. 


I am, of course, glad to have $300,000, 
What man is not? I am also glad that 
the entire matter is adjusted so that I can 
turn my mind to new inventions, but I 
ean truthfully say that ahead of the finan- 
cial gain is the memory of the friendship, 
courtesy and good will of Mr. George 
Eastman. From the first he aided me in 
every way possible, and in my heart I 
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no patent had been taken out on a like 
invention. 

After a most exhaustive search the ex-| 


| and become independent. 
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LATHES AND SMALL TOOLS 
Foot and Power 


“STAR” screw Couise 
Automatic LATHES 


yy Cross Feed 


For Fine, Accurate W ork 
Send for Catalogue B 
SENECA FALLS MFG. CO. 


695 Water Street 
Seneca Falls, N. Y., U. S. A. 







years we’ve been making Lathes. Re 
vest L, sake on the market at a price 
© other maker can touch. Drop us 

illustrated catalog It’s free 
THE SEBASTIAN LATHE CoO. 

120 Culvert St Cincinnati, O. 


ae 
LATHES | tha nt 


ili 
« Friction Disk Drill 


FOR LIGHT WORK 
Has These San eer yn ae # 


ange m 0 to 1600 
v Power applied ca 
be graduate with equal safety, the smallest 
or largest ‘ ts range ~ a wonderful ecc 
’ ca breakage 


Send for Drill Fea 


W. F. & Jno. Barnes Company 


11872 


Rockford, Illinois 


ablishe 


1999 Ruby | Street 


GROBET SWISS FILES 


Are the standard of excellence in 


aa files, and have been for over 100 
: years We send postpaid as an in- 
; troducer 48 files especially adapted 
for tool makers and machinists on 
00 This is a chance to get a set of 
u'll appreciate and we'll get future orders. 
MONTGOMERY & CO. 
109 Fulton Street New York City 


WEL DRILLING 


MACHINES 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted on 
wheels or on With engine or horse 





receipt of $ 


files y« 

















Strong simple and durable Any Siaeieeaaiis cans 

yperate them easily Send for catalog 
WILLIAMS BROS.. Ithaca, N. Y. 
Gut YourGlass Circles 

f #35, perk eae ed aia 





Red Devil 


Cuts perfect circles from 2? to 
Metal base- 
th 





22 inches. 
two extra wheels. 

RED DEVIL” ha 

ated for years « 





SMITH & HEMENWAY CO. Inc., 155 Chambers St. New York City 
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GRITS FOR EVERY GRIND 
We operate 20 grindstone quarries, and 
produce a great variety of acts 8 Our 
expert graders select exactly the right 
grit for your work. 


CLEVELAND GRINDSTONES 
5. Largest ‘production.  Guaran- 
ven grit. Write for catalogue 
Medel THE CLEVELAND STONE CO. 
1129 Leader-News Bldg., Cleveland, 0. 


SPECIAL MANUFACTURING 













hevstone 

















CONTRACT MANUFACTURING 
Have see work done by « big successful shop 
DIES, STAMPINGS, DRAWINGS, ETC 
THE GLOBE MACHINE & STPG. CO., Cleveland 





Models and Experimental Work 


INVENTIONS DEVELOPED 
SPECIAL MACHINERY .. 


E. V. BAILLARD CO,, 24 Frankfort St., N. Y. 
NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT. PUNCHING DIES 


LIGHT AUTOMOBILE STAMPINGS 
E KONIGSLOW STAMPING & TOOL- WORKS, CLEVELAND. 0 


LEARN WATCHMAKING 








Refined, profitable labor. 


Good-Paying Positions Secured. Competent men al- 


ways in demand. og to learn; money earned 
while studying. Write for our ¢ Yatalogue. Ad dress, 
St. Louis Watchmaking School, Dep't 6, St. Louis, Mo. 





ELECTRIC LIGHTING FOR AMATEURS 
How a small and simple experimental installation can 
be set up at home. Scientific American Supplement 
1551. Price 10 cents. For sale by Munn & Co., 
Inc., and all newsdealers. 





WE TEACH Retail Advertising, Window 
Trimming, Show Card Writing, Salesmanship 
Inorderto acquaint you with our school and methods of instruc 
you free our new fifty cent book, entitled 


MANAGERS TELL 


lt mail 


TEN DISPLAY 


tion, we wi 





Witb this free book we will also include our complete list of 
over one hundred fifty business books, especially suitable for 
the retail store's library A postal request will bring both 





Economist Training School 231-243 W. 39th St., New York City 
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METAL -WORKING | 


selected list of practical books treating on the various branches 
of metal-working, including die work, hardening and temper- 
ing, drop forging, tool making, lathe work, 

machine shop paar ete. 
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Dies : Their Seite and Use for Machine Shop Tools and 
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| 
the Modern Working -of Sheet Metals Shop Practice 

By JOSEPH V.WOODWORTH. 64% x9% By WILLIAM H. VAN DERVOORT, 

Cloth 384 pages, 505 illustrations. Price M.E. 6% x 9% Cloth. 552 pages, 672 

$3.00 illustrations. Price, $3.00. 
| © A practical work on the design, construction € This work describes in detail the construc- 
| and use of dies, punches, tools, fixtures and tion, operation and manipulation of both hand — 
devices for the press working of metals, together and machine tools. Includes chapters on filing, f 
| with the manner in which they should be used fitting and scraping surfaces; drills, reamers, 
{ in the power press for the cheap and rapid pro- taps and dies; lathe and lathe tools; planers 
| luction of sheet metal parts and articles and shapers and their tools; milling machines 


and cutters: gear cutters and gear cutting 
























































" drilling machines and drill work; grinding i 
{ Punches, Dies and Tools for machines and their work; hardening and tem- | { 
Manufacturing in Presses pering; gearing, belting and transmission } 
machinery; useful tables and data t 
By ay PH V. WOODWORTH, M 
6 Cloth 183 pages, 702 illus: . . 
trations. Price, $4.00 Hardening, Tempering, Annealing 
“ This volume might well be termed an en- and Forging of Steel i 
crelnpedia of die-making, punch-making die- x a ‘ . t 
sinking, sheet metal working. and making of By JOSEPH V. WOODWORTH 64% «x | 
special tools, sub-presses, devices and mechani- 9'4. Cloth. 288 pages, 201 illustrations. i 
cal combinations for piercing, punching, cutting Price, $2.50 4 
be meet —_ ng a gn ging — € Treats clearly and concisely all modern pro- ee H 
assembling sheet metal parts and also articles cesses for the heating, annealing, forging, weld- O 21 000 Ph ld 
| of other materials in machine tools ing, hardening, tempering and case-hardening ver + ysicians wou 
D F ° Di Si ki d of steel. making it a work of great value to 66 9 
To orgm te OmRing an tool makers and metal-working mechanics in Y 
P . 8 8; | 8 general Special directions are given for the answer es 
Machine Forming of Steel successful hardening and tempering of steel } 
. > , ory tools of every descript also *thods for the | * . ° 
| By J — V Ea ooDW “te Sa tratiane —«sbreatme nt of spacial Ueanea af — are HEN day after day you have _ishednerve cells,enriches the blood, 
9 o 3 ages, 3( ustrations : . ie ; ; 
| Price, $2.50. - eb icai as: felt yourstrength slowlyebb- regenerates digestion and uplifts 
| © A complete practical treatise on the hot and Steel | ing—and day by day grown more and re-enforces the entire system, 
cold machine forming of steel and iron into Its Selection, Annealing, Hardening and Tempering discouraged at your failure to get 
| finished shapes, together with the tools, dies By E. R. MARKHAM. 5{%x71¢. Cloth. acid tanan “tanked” ond “eeneen And when with that you couple 
} and machinery involved in the manufacture of 396 pages, 168 illustrations. Price, $2.50. . s é the grateful testimony of the hosts 
| duplicate forgings and interchangeable hot and « “ --it is but natural that you look 
| Cold pressed parts from bar and sheet metal Gives comprehensive and specific instructions A 4 ow. - of people who have received a new 
| : ~f on the methods of hardening a large number of with scepticism upon Sanatogen’s joy in living from Sanatogen’s 
- Maki d tools. All kinds of annealing and muffle fur- claims, and ask yourself—“W ill it | dll A by — 
| American Tool Ma ing an naces, blast ovens, open flames, and the use of really give me back my strength?” beneficial aid, the conclusion is 
° the lead and cyanide baths are fully described, e y strength ; — ™ os we 
| Interchangeable Manufacturing Case-hardening and pack hardening are treated = Z inevitable Sanatogen wan Bive 
| By JOSEPH V. WOODWORTH. 6x 9%. in a comprehensive manner A standard work Fine words can neverconvince you You back your strength! 
| S400 00 ae ee ee ielesinmane tea obnacte ric: —but what of the overwhelming Sanatogen is sold by good drug- 
| {A complete treatise on the design, construc- Modern American Lathe Practice fact that lies back of Sanatogen— —_ gists everywhere in three sizes, 
| tion, use and installation of tools, jigs, fixtures, : ‘ 2 the written commendation of over from $1.00 up. 
| devices. special appliances. sheet metal working By OSCAR E. PERRIGO, M. E x 21.000 physicians? 
Pp hrsenati 1utomatic mechanisms and labor 9 Cloth. 424 pages, 314 illustrations. —e ayaa 
saving contrivances, together with their use in Price, $2.50 Any of th ll of th : Prot.Thomas B, Stillman, M.8., Ph.D., the we! 
| the lathe, milling machine, turret lathe, screw © Describes and illustrates the very latest and ny of them—allo them—would known research chemist of New York,writes 
machine, boring mill, power press, drill, sub- best practice in lathe and boringe-nill operations doubtless tell you that Sanatogen , of the constituents 
press, drop hammer, etc.. for the working of as well as the history, design construction and 7 . ot . i. Copeeanacenres « 
metals and the production of interchangeable classification of these important classes of can help you—will help you. For ’ 
| ichine parts machine tools tsa already they have written us how, > - 
caunenmeaiiieiiedl watching case after case, they know emtesijation of Sanatagen gro rendered com 
. > ylete wit the greatest case 
; that Sanatogen rebuilds impover- [?*“ “OS® 
WE FORWARD THESE BOOKS POSTPAID UPON RECEIPT OF 
THE ADVERTISED PRICES Grand Prize International Congress of Medicine, London, 1913 
ARE YOU INTERESTED IN SCIENTIFIC AND TECHNICAL BOOKS? IF SO, 
WRITE FOR OUR CATALOGUE WHICH WE MAIL FREE OR REQUEST. 
TATAT ‘ Sa raVv J y 7 7 
MUNN & CO., Inc., Publishers, 361 Broadway, New York, N. Y. S ' N. , T e) re ™ N 
ENDORSE OVE 21000 PHYSICIANS 
’ . , : P 
for Elbert Hubbard’s new book—‘‘Health in the Making.’’ Written in his at- 


““T believe that the faithful and considerate reading of these 






hooks will give any man the essentials of a liberal education.” tractive manner and filled with his shrewd philosophy together with capital advice on 
en Teens WY. Gee Sanatogen, health and contentment. It is free. Tear this off as a reminder te address 

; : THE BAUER CHEMICAL CO., 28-G Irving Place, New York. i 
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OR YEARS Dr. Eliot agai Ree eS atl Se ak 
F has maintained that 
the books really essen- Fresh Water for Stock 
| without effort or expense 


tial to the “Twentieth Cen- 

tury idea of a cultivated man It’s mighty pleasant to know there's plenty of water 
; - - for your stock with no tiresome hand pumping or 

be contained in a Five-Foot engine troubles ahead of you. That's exactly the 

situation when you INSTALL A 


RIFE RAM 


ON YOUR FARM 
—Any stream having a fall of 3 feet or more and a supply of 3 gallons or 
more a minute, will operateit. Insures a constant, automatic, permanent 
water supply. No skilled labor required to install. Used with either 
overhead or air pressure tank. Over 11,000 in daily use. No freezing. 
No attention. Satisfaction guaranteed, 

Tell Us Your Water Supply, Conditions 
and we will send free estimate on a Ram for your re 
quirements, Write today for catalog and particulars. 

RIFE ENGINE COMPANY 

3533 Trinity Building NEW YORK CITY 
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could 
Shelf, and from his lifetime of read- 
ing, study and teaching—forty years of 

















which were spent as President of one 
of the World’s greatest Universities 

he has put aside those few books that 
he considers most worth while. Uni- 
formly bound in 50 volumes, indexed and cross-indexed, and arranged in 
fourteen general Reading Courses, these great works have become famous as 


THE FIVE-FOOT SHELF | — 
OF BOOKS | AS A PROFESSIONAL MAN 

















you may find that technical magazines take up most of your reading time. If you want to 
T ° ons . : 
N OW } ours for only a few ( ents a Day keep in touch with politics, literature, art, and all the manifestations of modern life, the one 
|} non-technical magazine for you is The Forum. 


the great books of THE FORUM 


Here are the great Biographies, the great Dramas, 


Fiction, History, Science, Philosophy and Religion, the master Poems, interests the thinking, creating people of the world; people who believe in ideals; people who, 
the most interesting tales of Travel Here are books that picture the working in the present, realize their dependence on the past and their relatien to the future 
progress of the human race from the earliest times down to the present The price is 25 cts. a copy. A three months trial subscription for 50 cts. 


day, through the writings of those men who have made our 


" S. A. 8-8 
civilization what it is. P. F. Collier 
"  & Son, 416 W 


A FREE BOOKLET FOR YOU 86" || 





MITCHELL KENNERLEY ed Publisher, NEW YORK 











Mail me, without ob- 


° . - ligation on my part . 
Every man who cares to read efficiently, instead of waste- 7 your free “Guide THE NEW YORK 


= nye Booklet to Books’’ con- T 
fully, should know what few books Dr. Eliot selected, taining the story of the A M A | 


Five-Foot Shelf. 
All this 4s contained ina FREE BOOKLE I é ESTABLISHED IN 1879 PUBLISHED EVERY WEDNESDAY SUBSCRIPTION $4.00 A YEAR 
There is a copy for you—no obligation— 
merely clip the coupon. 


and why. 

He should know why 100,000 successful men are 
finding in The Five-Foot Shelf of Books just the 
mental stimulus they need. 











THE THEATRE VAUDEVILLE MOTION PICTURES 


Three big amusement fields covered every week. Profuse illustration. news { onest 


P F COLLIER & SON , | : sntnnni cism and picture reviews SAMPLE COPY FREE. ON SALE AT ALL NE W SSTAND $ 


Publishers of Good Books * If you have children and are interested in —> THE DRAMATIC MIRROR CO 145 West 45th Street New York City 


what they read, puta v in this square = 


























The New 


Six —5- Passenger 


1385 


In Canada $1750 


7-Passenger $1450 y s. 
in Canada $1875 2 


Ail Prices F. O. B. 
Detroit or Waikerville 


The New FOUR 


Touring Car and Roadster 


Che net result of the improvements itemized 
in the specifications printed herewith is 

Mo ‘ Power ; 
‘Less Weight; 

(rsreater Strength; 

Increased Economy; 

More Room; 

Added Comfort; 


CGireater Beauty 


Specifications 


Two Body Style Five-Pa senger Touring; Three- 
Passenger Roadster 


Whee! base 08 inches, 


Long-Stroke (5-inch), Small Bore (3 14-inch) Motor; 
Four Cylinders, en Blox Exhaust Manifold Cast 
Separate 

Smokele > Non-Leak Mh Lubrication Sy tem 

Larger Valve Ope rt 

Pressed Stee! Push-Rod 

Annular Piston Ring 

Tabular Radiator with Auxiliary Water Tank 

Crowned Fy: 

Spec al, Din n Head nt 
00 Pounds | t 

! L6 im. Brak 


Hot-Jacketed Schebler Carburetor Bolted to Cylinders. 
Magnetic, Non-Leakir 


Appr ved by Insur 


Gasoline Gauge, the Only One 
e Underwriters. 


Generous Footroom in both Compartment 


3x4 in. Goodrich Tires on Q. D. Demountabl: 


x4 0 
Rims; Safety Tread on Rear. 

One-Man T ype Top. 

Built-in Rain and Clear Vision Ventilating Windshield, 
Attaching Rigidly to Poy 


Full Floating Rear Axle, Shaft Locking into T sper at 
Hub 


Full Equipment of 13 Timken Roller Bearings. 


Irreversible Stec 


Flush Dash Equipment 

Extra Rim and ¢ 

24 Finishing Operations in Painting Bodies Studebaker 
Blue 

The Simplest and Most Accessible Motor in America. 


SCIENTIFIC AMERICAN 















HE new Studebaker cars are now 
being shown in more than five 
thousand cities, the world over 


In our judgment these new Studebakers 
place every other ‘‘Six’’ and every other 
**Four’ on the defensive— 


Studebaker cars are manufactured practi- 
cally complete in Studebaker factories 
-more nearly so we believe, than can 

be said of any other car. 


They carry only one profit—that of the 
legitimate manufacturer. 


And it is this one profit idea of manufac- 
turing together with the vast volume of 
the Studebaker output that is respon- 
sible for the truly remarkable value that 
you find in Studebaker cars. 


Verify these statements for yourself—by 
careful and immediate inspection of the 
new Studebaker models. 











Proof of Studebaker Value 


Eighty companies in the United States sell Automobiles. 


Only ten of them manufacture the majority of parts in 
their cars 


Of these, we believe Studebaker makes the greatest pro- 
portion of parts 

We make all our castings, springs and forgings. 

We heat-treat our gears and forged parts. 


We make our aprons, hoods, fenders and other stamped 
parts. 


We make the bodies and tops. 


Except tires, electrical equipment, Timken bearings, car- 
buretors and a few minor items, we manufacture—1in 
our own factories—all parts of Studebaker cars. 


Being complete manufacturers, we are able to build better 
cars, and to put better value into our cars, at a stated price 


STUDEBAKER, Detroit 


Canadian Plant, Walkerville, Ont. 
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Automobile S 


The New SIX 


5-Passenger and 7-Passenger 


The elements of greater value listed in the 
specifications printed below result in: 


150 pounds reduction in weight, with increased 
strength; 


Even greater gasoline economy; 
Increased tire economy ; 
Increased ease of operation; 
More power; 


More room and added comfort. 


Specification 

pecifications 

Iwo Body Styles: Five-Passenger and Seven-Passenger 
louring 

Wheelbase—121 inches. 

Long-Stroke (5-inch), Small Bore (3 44-inch) Motor; 
Six Cylinders, en Bloc 

Smokeless, Non-Leaking Lubrication System 

Larger Valve Openings. 

New, Exhaust-Silencing Muffler. 

Annular Piston Rings. 

Cellular Radiator. 

Lighter Reciprocating Parts. 

Crowned Fenders 

Lightened Clutch Operation 

150 Pounds Lighter 

15x24 in. Brakes 

34x 4 in. Goodrich Tires on Q. D. Demountable Rims; 
Safety Tread on Rear. 

Roomier Front Compartment; Roomier Rear Com 
partment. 

Continuous Aluminum Footboard. 

One-Man Type Top ° 

Built-in Rain and Clear Vision Ventilating Windshield ; 
Attaching Rigidly to Top. 

Scientific Anti-Rumble Gasoline Tank in Cowl 

Magnetic, Non-Leakirg Gasoline Gauge, the Only 
One Approved by Insurance Underwriters. 

Full Floating Rear Axle, Shaft Locking into Taper at 
Hub. 

Full Equipment of 13 Timken Roller Bearings. 

Uniform Caps on all Four Hubs. 

Irreversible Steering. 

Removable Instrument Board. 

Inter-Locking Ignition and Lighting Switches. 

24 Finishing Operations in Painting Bodies Studebaker 
Blue. 











FOUR Touring Car 


$985 


In Canada $1250 


FOUR Roadster 


$985 


In Canada $1250 
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